
THE POCKET HRAT 

OK 

ANATOMISTS’ VADE-MECUM. 


THE AHTICTILATIONS. 

The Classification of Joints. 

Sjrnarthrosis (Immovable J oints). 

Sutura Yera. 

Sub-va7'ieties : — 

S. Dentata. 

S. Serrata. 

S. Limbosa. 

Sutura Notha, or Kalse Suture. 

Suh -varieties : — 

S. Squamosa. 

S. Harmonia. 

Schindylesis. 

Gomphosis. 

Amphiarthrosis, or Symphysis (allowing slight movement). 
Diarthrosis (Movable Joints). 

Varieties 

Arthrodia, or Gliding Joint. 

Enarthrosis, or Ball-and-Socket Joint. 

Ginglymus, or Hinge Joint. 

Diarthrosis Rotatoria, or Lateral Hinge J oint. 
Condyloid. 

Reciprocal Reception. 

ARTICULATIONS OF THE TRUNK. 

L— AETiaULATIONS OP THE VERTEBRAL COLUMN. 

The Ligaments of the Bodies. 

The anterior common ligament : a broad band of fibres, ex- 
tending along front of bodies of vertebrse, from axis to sacrum. 
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It consists of two sets of fibres, superficial and deep; the former 
extending between the bodies of two or more vertebrse, the latter 
only between adjacent vertebrae. The fibres are attached princi- 
pally to the intervertebral substances. 

The posterior common ligament is within the spinal canal, 
and extends along back of bodies of the vertebrae from axis to 
sacrum, being broad opposite the intervertebral discs, and narrow 
opposite the bodies, except in the neck, where it is as wide as 
the bodies. It is attached to the discs and contiguous parts of 
the bodies of the vertebrae. 

The intervertebral substances, found between the vertebrae 
frona axis to sacrum. The circumference of each consists of 
laminse of white fibre- cartilage and fibrous tissue, enclosing a 
central part of pulpy elastic material. They are thickest in the 
lumbar region, and they give the peculiar curves to the column 
by their differences in thickness. 

The Ligaments of the Laminae. 

The ligamenta snbflava connect the lamin© of the vertebr© 
from the axis to the sacrum. Each ligament is attached to the 
anterior inferior edge of the lamina above, and to the posterior 
superior edge of the lamina below. 

The Ligaments of the Articular Procmes. 

Capsular ligaments srirround the articular processes, those in 
the cervical region being the loosest. Each is lined by a synovial 
membrane. 

The Ligaments of the Spinous Processes. 

The interspinous ligaments extend between the spinous pro- 
cesses of the vertebrae, running from root to apex. 

The supraspinous ligament ; a fibrous cord, joining the tips 
of the vertebrae, and extending from the seventh cervical to the 
first sacral. 

The ligamentum nuchse continues the supraspinous ligament 
upwards. It consists of a bniperficial layer, extending from the 
spine of the seventh cervical to the external occipital protuber- 
ance, and a deep layer attached to the spines of the cer^cal 
vertebrae and the occipital crest. 

The Ligaments of the Transverse Processes. 

Intertransverse ligaments extend between the tran^ferse 
processes, often absent in the cervical, thin in the lumbar, but 
round and well marked in the dorsal region. 

11.— LIGAMENTS OF THE ATLAS AND AXIS. 

The atlanto-axoid articulation consists of four joints — {a) 
lateral hinge, between odontoid process and anterior arch of 
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atlas, and between odontoid process and transverse ligament ; 
{h) arthrodial, between the articular processes. 

The anterior atlanto -axial ligament consists of a superficial 
and a deep part. The superficial part continues the anterior 
common ligament. It is attached above to the anterior tubercle 
of the atlas ; and below to the body of the axis and base of the 
odontoid process. The deep part is broad, and reaches from 
the lower border of the anterior arch of atlas to the base of 
odontoid process and body of axis. 

. The posterior atlanto-azial ligament : a thin layer, con- 
nected above to the lower border of the posterior arch of atlas, 
and below to the upper edge of laminae of axis. 

The transverse ligament keeps the odontoid process in its 
place ; it is attached on each side to a tubercle on the inner sur- 
face of the superior articular process of the atlas. A thin bundle 
of fibres passes upwards from the middle of the posterior surface 
to the basilar process, and a like process downwards to the body 
of the axis. These two processes, together with the transverse 
ligament, form the cruciform ligament. 

Capsular ligaments as in ordinary vertebrae, but supplemented 
at the posterior and inner part by an accessory ligament passing 
downwards and inwards to the base of the odontoid process. 

III. — LIGAMENTS OF THE ATLAS AND OCCIPITAL BONE, 

The anterior occipito-atlantal ligament consists of a super- 
ficial and a deep part. The superficial., rounded, passes from 
the basilar process of the occiput to the anterior tubercle of the 
atlas. The deep part is broad, and attached above to the 
anterior edge of the foramen magnum, and below to the upper 
margin of anterior arch of atlas. 

The posterior occipito-atlantal ligament, thin and mem- 
branous, is attached above to posterior margin of foramen 
magijum ; below, to upper border of posterior arch of atlas. 
{Perforated on each side hy vertebral artery mid ^uboccipital 
nerve. ) 

Th§ lateral occipito-atlantal ligaments : one on each side ; 
attached above to the jugidar process of occiput, and below to 
the base of atlantal transverse process. 

Capsular ligaments as in ordinary vertebrae. 

IV. — LIGAMENTS OF THE AXIS AND OCCIPITAL BONE. 

The occipito-axial ligament {apparatus ligamentosus colli) : 
a continuation of the posterior ' common ligament, connected 
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above with basilar groove of occiput, and below to posterior sur- 
face of the body of axis. 

The odontoid or check ligaments consist of two cords passing 
from the sides of the apex of the odontoid process to the rough 
surface on the inner side of each condyle of the occipital bone. 
In the interval between the two the ligamentum suspensorimn 
dentis passes from the apex of the odontoid process to the anterior 
margin of the foramen magnum. 

Synovial membranes : two ; one in front and one behind the 
odontoid process, the latter often communicating laterally with 
one of the occipito-atlantal joints. 

V. — TEMPOKO-MAXir-LAET AETICUL ATION. 

The condyle of the lower jaw articulates with the anterior 
part of the glenoid fossa, and eminentia articularis of the temporal 
bone, the joint being divided into an upper and a lower synovial 
cavity by an interarticular fibro-cartilage. 

The external lateral ligament, attached above to tubercle 
and lower border of zygoma ; below, to outer surface and pos- 
terior edge of neck of lower jaw. 

The internal lateral ligament is attached above to the 
spinous process of the sphenoid, and below to the inner margin 
of the dental foramen of lower jaw. 

The stylo -maxillary ligament : a band of fibrous tissue ex- 
tending from the styloid process to posterior border of ramus of 
the jaw, which is developed in connection with the deep cervical 
fascia (q. V.). 

{StylO'hyoid ligcm&ivt : a fibrous cord extending from the 
styloid process to small cornu of hyoid bone.) 

The capsular ligament ; thin and loose, attached above to 
the edge of glenoid cavity and articular eminence ; below, it 
surrounds neck of the condyle. 

The interarticular fibro-cartilage has an oval shape; the 
upper surface is concavo-convex from before backwards, ^and 
slightly convex transversely ; the lower surface is concave ; the 
edge is attached to the capsule, and part of the external ptery- 
goid muscle is inserted into its anterior margin. 

Synovial membranes, two in number, one above and one 
below the fibro-cartilage ; the upper being the larger. 

VI.— AETICULATION OF THE BIBS WITH THE VEETEBEAI. 

Articulations between the Heads of the Ribs and the Bodies 
of the Vertebrae. 

Arthrodial joints held together by the following ligaments : — 

The 'anterior costo-vertebral or stellate ligament is com- 
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posed of three fasciculi, which radiate from the anterior surface 
of the head of the rib. The superior fasciculus passes to the 
body of the vertebra above ; the inferior fasciculus to the body 
of the vertebra below ; the fasciculus to the intervertebral 
substance. 

A capsular ligament surrounds articulation between the head 
of the rib and the articular surface fornaed by two vertebrae. 

The interarticular ligament divides the joint into two parts, 
each of which has a separate synovial membrane. It passes 
between ridge on head of rib and intervertebral substance. 
(Absent in the 1st, 11th, and 12th ribs.)| 

Articulation of the Nechs and Tvbercles of the Ribs withHhe 
Transverse Processes. 

Arthrodial joints held together by the following ligaments : — 

The anterior or superior costo-transverse ligament passes 
from the upper border of neck of rib, to lower border of trans- 
verse process above. (Absent in 1st rib. ) 

The middle costo-transverse or interosseous ligament: a 
short thick band passing from the anterior surface of the trans- 
verse process to the posterior surface of neck of corresponding 
rib. 

The posterior costo-transverse ligament passes from apex of 
transverse process to rough non-articular part of tubercle of rib. 
(Absent in 11th and 12th ribs.) 

The capsular ligament surrounds articular surfaces, enclosing 
a small synovial membrane. (This articulation is absent in the 
11th and 12th ribs.) 

VII.— AETIOtJLATION OP THE CARTILAGES OP THE TRUE BIBS 
WITH THE STERNUM. 

The anterior chondro-sternal ligament ; a broad thin band, 
radiating from extremity of the rib cartilage to the sternum. 
The superior fasciculi pass obliquely upwards, the inferior 
dowmwards, and the middle horizontally. 

The posterior chondro-sternal ligament is an indistinct band 
of fibres radiating from the posterior surface of the inner end of 
the costal cartilage to the back of the sternum. 

The capsular ligament surrounds the joint, and encloses a 
synovial membrane. (In the 1st there is no synovial membrane ; 
in the 2nd and 3rd there are 2 ; the joint being divided by an 
interarticular ligament passing between end of the rib cartilage 
and cartilage between 1st and 2nd pieces of the sternum. The 
3rd has two synovial membranes ; the 4th, 5th, 6th and 7th one 
each.) 
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Articulations of the Cartilages of the Bibs with each other. 

The cartilages of the 6th, 7th, and 8th ribs articulate with 
each other by an oval-shaped facet, each having a capsule en- 
closing a synovial membrane. 

Articulations of the Bibs loith their Cartilages. 

The costal end of each cartilage fits into a depression in the 
sternal end of the rib, and is bound down by periosteum. 

VIII.— LIGAMENTS OE THE STEBNUM. 

The 1st and •2nd pieces are united by a piece of cartilage, kept 
together by the following two ligaments 

The anterior sternal ligament consists of longitudinal fibres, 
which blend with the eosto-sternal ligaments. 

The posterior sternal ligament : similar to the preceding, 
placed on the back of the sternum. 

IX.— -ARTIGULATION OP THE PELVIS WITH THE SPINE. 

The following ligaments connect the 5th lumbar vertebra with 
the sacrum, and are similar to the common vertebral ones 

1. The continuations of the anterior and posterior common 
ligaments. 

2. The intervertebral substance between the last lumbar 
vertebra and the sacrum. 

8. The ligamenta subflava between the laminfe of the last 
lumbar vertebra and the margins of upper opening of the sacral 
canal. 

'4. Capsular ligaments, between the articulating processes. 

5. Interspinous and supraspinous ligaments. 

Besides these, there are the following special ligaments ; — 

The lumbo-sacral or sacro-vertebral ligament: attached 
above to the front of tip of transverse process of the 5th lumbar 
vertebra ; below, to the outer border of the front of the lateral 
mass of the sacrum. 

The ilio-lumbar ligament passes from the tip of transverse 
process of 5th lumbar vertebra, to the crest of ilium in front of 
sacro-iliac articulation. 

X.— ARTICULATIONS OP THE PELVIS. 

Articulations of the Sacrum and Ilium. 

The sacro-iliac articulation is an amphiarthrosis, formed 
between the lateral surfaces of the sacrum and ilium. The 
auricular or anterior parts of the articular surfaces are covered 
with cartilage, and connected by the two following ligaments: — 
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The anterior sacro-iliac ligament : small bands passing 
obliquely from sacrum to ilium on the anterior surface. 

The posterior sacro-iliac ligament consists of strong inter- 
osseous bands connecting the rough part of the ilium behind the 
cartilage, with the posterior part of the sacrum. There are two 
superior , passing from the 1st and 2nd transverse sacral tubercles, 
and one sometimes called the oblique saero-Uiac ligament, which 
reaches from the posterior superior iliac spine to the 3rd trans- 
verse sacral tubercle. 

Ligaments between the Sacrum and Ischium. 

The great (or posterior) sacro-sciatic ligament, attached by 
its base to the posterior inferior iliac spine, to the 4th and 5th 
transverse sacral tubercles, and to the lower part of the edge of 
the sacrum and coccyx ; passes downwards, outwards, and for- 
wards, to be attached to the inner edge of the ischial tuberosity 
and to the inner margin of the ramus, forming the falciform 
ligament. 

The small (or anterior) saero-sciatic ligament, attached by 
its apex to the spine of the ischium, and by its base to the lateral 
margin of the coccyx and sacrum. 

Foramina. — Between the great sacro-sciatic ligament and the 
innominate bone is a space divided into two by the small sacro- 
sciatic ligament ; the part above this ligament being the great 
sacro-sciatic foramen, and the part between the two ligaments 
the small sacro-sciatic forannen. The large foramen transmits 
pyriformis, together with gluteal, sciatic and pudic vessels and 
nerves, and nerves to the obturator internus, quadratus, and 
gemilli. The small foramen transmits the obturator internus, 
whilst its nerve, together with the pudic vessels and nerve, 
re-enters the pelvis by it. 

Articulation of the Sacrum and Coccyx. 

Amphiarthrodial joint. 

The anterior sacro-coccygeal ligament, very indistinct, passes 
from anterior surface of sacrum to that of the coccyx. 

"The posterior sacro-coccygeal ligament passes from the 
margin of the lower orifice of the sacral canal to the posterior 
surface of the coccyx. 

Interarticular ligaments between the cornua. Lateral 
ligaments, passing from the lower lateral angle of sacrum to 
transverse process of 1st piece of coccyx. 

A fibro-cartilage is placed between the sacrum and the 
coccyx. 

Articulation of the Pubes. 

The symphysis pubis, amphiarthrodial joint bound together 
by the following ligaments : — 
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The anterior puhic ligament consists of several layers of 
fibres crossing the symphysis horizontally in front. 

The posterior pnhic ligament resembles the anterior, but is 
much less distinct, and connects the bones posteriorly. 

The superior pubic ligament connects the bones superiorly. 

The sub-pubic ligament, forming the upper boundary of the 
pubic arch, is a thick triangular arch of fibres, attached above to 
the fibro-cartilage, and laterally to the rami. 

The fibro-cartilage consists of two parts, one on each bone ; 
the two are united in front, but posteriorly they are separated 
by a small cavity lined by a synovial membrane. 

The obturator membrane closes the thyroid foramen, except 
at the upper and outer part, where a canal is left for the obtu- 
rator vessels and nerve. 


AETIOULATIONS OR THE UPPER EXTREMITY. 

I. ^STBRNO-CLAVICULAE ARTICULATION. 

An arthrodial joint connected together by the following 
ligaments : — 

The anterior sterno-clavicular ligament is attached to upper 
and anterior part of the inner end of the clavicle, and to the 
upper and anterior part of the 1st piece of the sternum. 

The posterior sterno-clavicular ligament passes between the 
inner end of the clavicle and the sternum on the posterior sur- 
face. 

The interclavicular ligament passes along the top of the 
sternum from the inner end of one clavicle to the other. 

The costo-clavicular or rhomboid ligament : a strong band 
of fibres passing from the upper surface of the sternal end of 
lat costal cartilage, to a rough marking on the under surface of 
the inner end of the clavicle. 

The interarticular fibro-cartilage is a nearly circular plate, 
thicker at the circumference than in the centre. It is attached 
above to the upper border of the clavicle, and below to the 1st 
costal cartilage at its junction with the sternum. There are 
two synovial membranes, one on each side of the cartilage. 

n. — SOAPUtO-CLAVICULAE ARTICULATION. 

An arthrodial joint held together by the following liga- 
ments 

The superior acromio-clavicular ligament passes between the 
outer end of the clavicle and the upper surface of the acromion. 

The inferior acromio-clavicular ligament covers the joint 
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below, being attached to the clavicle internally, and the acro- 
mion externally. 

An interarticular fihro-cartilage, rarely complete, usually 
occupies the upper half of the joint. When it is complete, there 
are two synovial membranes. 

The coraco-clavicular ligaments connect the clavicle and the 
coracoid process of the scapula ; they are : — 

The trapezoid ligament (the anterior and external one) : at- 
tached below to the posterior half of the inner border of the 
coracoid process, and above to the oblique line on the under 
surface of the clavicle. 

The conoid ligament (the posterior and internal one) is at- 
tached above by its base, to the conoid tubercle on the inferior 
surface of the clavicle, and the contiguous part ; by its apex to a 
rough depression at the base of the coracoid process. It is in 
contact posteriorly with the trapezoid ligament. 

in.— PEOPER SCAPULAR LIGAMENTS. 

The coraco-acromial ligament passes over the shoulder-joint 
between the coracoid and acromion processes. Externally it is 
attached to the tip of the acromion, and internally to all the 
outer border of the coracoid process. 

The transverse or posterior ligament stretches over the 
notch on the upper border of the scapula, and converts it into a 
foramen. 


IV.— THE SHOULDER-JOINT. 

This joint between the head of the humerus and the glenoid 
cavity is an' enarthrodial or ball-and-socket joint. The long 
tendon of the biceps acts as a ligament to this joint. 

The capsular ligament is attached to the circumference of 
the glenoid cavity, and to the neck (anatomical) of the humerus. 
It is very loose, and permits free movement of the joint. There 
is generally an aperture on the inner side, through which a piece 
of the synovial pouch protrudes to form the bursa under the 
subscapularis. 

The coraco-humeral or accessory ligament helps to strengthen 
the capsule ; it is attached to the outer border of the coracoid 
process, and below to the neck of humerus, above great tuberosity, 
and it blends with the capsule at the margins of the bicipital 
groove. 

(xleno-humeral folds. — The superior or Flood’s ligament 
passes from glenoid ligament to fovea on head of humerus. 

The inferior or Schlemm’s ligament passes from the lower part 
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of the glenoid cavity to the neck of humerus on the inner side 
of the small tuberosity. 

The glenoid ligament is a fibro-cartilaginous band attached 
to the edge of the glenoid cavity to deepen it, and is continuous 
with tendon of the long head of the biceps. 

A synovial membrane lines the joint, and protrudes to form 
the bursa under the subscapularis. It is reflected round the 
tendon of the biceps, and lines the bicipital groove. 

V.— THE ELBOW' JOINT. 

The elbow is a ginglymus or hinge-joint, and is formed between 
the trochlear surface of the humerus and the greater sigmoid 
cavity of the ulna ; also between the capitellum of the humerus 
and the upper end of the radius. 

The anterior ligament is attached, above to the front of the 
humerus just above the coronoid fossa; and below to the 
coronoid process, and the front of orbicular ligament. 

The posterior ligament is attached, above to the upper 
border of the olecranon fossa ; below, to the margin of the 
olecranon. 

The internal lateral ligament is triangular in shape ; it is 
attached, above to the inner condyle of the humerus ; the fibres 
diverge as they descend, the anUrior ones going to the inner 
margin of the coronoid process, the posterior to the inner margin 
of the olecranon. 

The external lateral ligament, smaller than the preceding, is 
attached, above to a depression below the external condyle, and 
below to the orbicular ligament, some of the fibres being pro- 
longed to the outer edge of the ulna. 

The synovial membrane is very large, covering the articular 
surfaces of the humerus, ulna, and radius ; it also serves for the 
upper radio-ulnar articulation. 

VI.— -THE EADIO-ULNAE AETICULATIONS. 

Superior Radio-ulnar Articulation (lateral ginglymus). 

The orbicular ligament surrounds the head of the radius. It 
is attached to the two ends of the lesser sigmoid cavity, and is 
wider above than below. The outer surface is connected with 
the external lateral ligament. The internal surface is lined with 
synovial membrane continuous with that of the elbow-joint. 

Middle Radio-ulnar Articulation. 

The oblique or round ligament is a fibrous cord passing down- 
wards and outwards from the tubercle at the base of the coronoid 
process, to a little below the tubercle of the radius. 
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The interosseous membrane passes downwards and inwards 
(the opposite to the preceding) from the radius to the ulna ; it is 
attached to the interosseous ridge of each bone. 

Inferior Radio-vlnar Articulation (lateral ginglymus). 

The anterior radio-ulnar ligament passes from the anterior 
edge of the radial sigmoid cavity to the anterior surface of the 
head of ulna. 

The posterior radio-ulnar ligament extends similarly upon 
the posterior surface, 

The triangular fihro-cartilage passes transversely beneath 
the lower end of the ulna, between the styloid process and the 
radius. Its apex is attached to the base of the styloid process, 
and the base to the edge of the radius between the sigmoid 
cavity and the lower end. 

The S3niovial membrane {memhrana sacciformis) is very loose, 
and lines the contiguous surfaces of the radius and ulna, together 
with the upper surface of the triangular cartilage ; sometimes 
communicates with the synovial sac of wrist-joint. 

VII.— THE WRIST- JOINT. 

The wrist-joint is a condyloid joint, formed by the lower end 
of the radius and the triangular fibro-cartilage above ; and by 
the scaphoid, semilunar and cuneiform bones below. It is 
united by the following ligaments : — 

The external lateral ligament passes from the tip of the 
styloid process of the radius to a depression on the outer surface 
of the scaphoid bone. 

The internal lateral ligament, a fibrous cord, passes from the 
end of the styloid process of the ulna, and dividing into two, 
one part is attached to the pisiform bone, and the other to the 
inner side of the cuneiform bone. 

The anterior ligament, broad and membranous, consists of 
three bundles of fibres, springing from the anterior edge of the 
lower end of radius, and the styloid process of the ulna ; below it 
is fi«ed into the anterior surfaces of the scaphoid, semilunar and 
cuneiform bones, some fibres being continued to the os magnum. 

The posterior ligament, weaker than the preceding, springs 
from the posterior margin of the lower end of the radius, and is 
attached to the dorsal surfaces of the scaphoid, semilunar, and 
cuneiform bones. 

A synovial membrane lines the joint. 

VIII.— ARTICULATIONS OF THE CARPUS. 

Articulatiom of the 1st Row of Carpal Bones, the pisiform 
excepted (arthrodial). 
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The dorsal ligaments pass transversely between the scaphoid 
and semilunar, the semilunar and the cuneiform. 

The palmar ligaments connect the bones similarly upon the 
anterior surface. 

The interosseous ligaments (2) close the upper part of the 
intervals between the scaphoid and semilunar, the semilunar 
and cuneiform bones. 

Articulations of the 2nd Row of Carpal Bones (arthrodial). 

The dorsal ligaments (3) pass transversely from bone to bone 
as in the 1st row. 

The palmar ligaments (3), similar to those of the 1st row. 

The interosseous ligaments (3) are thicker than those of the 
1st row, and connect the os magnum and the trapezoid, the os 
magnum and the unciform bones and the trapezium and trape- 
zoid. 

Articulations of the two Rows of Carpal Bones together. 

The anterior or palmar ligaments pass from the front of the 
1st row to the palmar surface of the os magnum. 

The posterior or dorsal ligaments are similarly placed upon 
the dorsal surface. 

The lateral ligaments : the external connects the scaphoid 
and trapezium bones; internal the cuneiform and unciform. 

The synovial membrane is large : it lines the under surface 
of the bones of the 1st row, except the pisiform bone, and is 
reflected between their contiguous surfaces ; it then passes 
between the bones of the 2nd row, and lines their contiguous 
surfaces, giving also reflections between the carpal ends of the 
three inner metacarpal bones, and between the contiguous sur- 
faces of the trapezium and 2nd metacarpal bone. 

The pisiform bone is connected to the cuneiform by a thin 
capsule lined by a synovial membrane ; and inferiorly to the 
unciform and 6th metacarpal bones. 

The anterior annular ligament extends from the trapezium 
and scaphoid across to the unciform process and pisiform bone. 

The posterior annular ligament extends from the outer 
border of lower end of radius, to inner side of cuneiform and 
pisiform bones. 

IX,— OAEFO-METAOAEPAL AETICULATION. 

The Articulation of the Trapmum and 1st Metaca7'pal. 

Eeciprocal reception joint. 

The capsular ligament, thick and loose, passes from the 
upper end of the 1st metacarpal to the rough edge round the 
articular surface of the trapezium. It is lined by a separate 
synovial membrane. 
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Articulatiom of the Garptis and the rest of the Metacarpus. 

The dorsal ligaments connect the carpal with the metacarpal 
bones on the posterior surface ; each metacarpal receives two 
fasciculi, except the 5th, which has only one. 

The palmar ligaments are similarly arranged on the anterior 
surface, except that the 3rd metacarpal has three fasciculi. 

The interosseous ligaments connect the os magnum and 
unciform bones to the 3rd and 4th metacarpal bones. 

The synovial membrane is continuous with that between the 
two rows of carpal bones, and has been described above. 

Articulations of the Metacarpal Bones with each other. 

The carpal ends are united^by dorsal and palmar ligaments 
passing transversely. 

The interosseous ligaments pass between the bones beneath 
the level of the articular facets. The synovial membrane is con- 
tinuous with that between the two rows of carpal bones. 

The digital extremities are connected by the transverse liga- 
ment, which blends with the palmar surface of each metacarpo- 
phalangeal articulation. 

X. — METAGARPO-PHALANGEAI, AETICUL.A.TIONS. 

Condyloid joint. 

The anterior ligament, fixed to the head of the metacarpal 
bone and the base of the 1st phalanx, intimately blends with the 
lateral ligaments. 

The lateral ligaments, one on each side, attached above to 
the posterior tubercle and depression on the side of the head 
of the metacarpal bone, and below to the side of the 1st 
phalanx. 

A synovial membrane lines the joint. 

XL— ARTICULATIONS OE THE PHALANGES. 

Each of these is a small ginglyraus or hinge joint, connected 
by aln anterior and two lateral ligaments, and lined by a synovial 
membrane. 

ARTICULATIONS OF THE LOWER LIMB. 

I.— THE HIP- JOINT. 

This is an enarthrodial joint, formed by the head of the femur 
and the acetabulum. The ligaments are : — 

The capsular ligament, very strong and fibrous, surrounds the 
acetabulum above, springing ,just. exterajal-'to. the cotyloid liga- 
ment ; where the’ bone is deficient it is attaehedto the transverse 
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ligament : below it ia attacbed to the neck of the femur, in front 
into the anterior intertrochanteric line, superiorly to the root of 
the neck, and posteriorly to the middle of the neck of the bone. 
The fibres are circular and longitudinal. The circular are most 
distinct at the lower and posterior part, forming a collar at the 
lower and back part of the joint, known as the zona orbi- 
cularis or ligament of Bertin. The longitudinal fibres form 
thick bands known as accessory ligaments. There is often an 
opening in front for a protrusion of the synovial membrane to 
form the bursa under the psoas. 

The iUo-femoral ligament ( T ligament of Bigelow) is accessory 
to the capsule. It is connected above with the anterior inferior 
iliac spine, and below it bifurcates and is attached to the anterior 
intertrochanteric line at its outer and inner parts. 

Ischio-capsular ligament (accessory), from ischium below 
acetabulum, to the circular fibres at the lower and back part of 
the capsule. 

Puho- femoral ligament (accessory) passes from the ilio- 
pectineal eminence to the rough tubercle in front of the 
trochanter minor. 

The ligamentnm teres passes from the depression on the head 
of the femur and divides into two parts, which are attached to 
the margins of the notch at the bottom of the acetabulum. It 
consists of connective tissue and vessels, covered with a re- 
flection of synovial membrane. 

The cotyloid ligament is attached to the edge of the acetabu- 
lum, prismatic on section, the base being attached to the hip bone. 

The transverse ligament is a narrow band which crosses the 
notch of the lower part of the acetabulum ; the nutrient vessels 
to the joint paes under it. 

The synovial membrane is single, and is reflected over the 
inner surface of the capsule on to the neck of the femur, thence 
over the ligamentum teres to the bottom of the acetabulum, 
where it loosely covers some fat. (Frequently communicates 
with bursa under ilio-psoas tendon.) 

II.— THB KNEE-JOINT. 

This is a ginglymus, and is formed by the condyles of the 
femur, the head of the tibia, and the patella. 

External Ligaments, 

The anterior or ligamentum patellae is the continuation of 
the tendon of the triceps extensor. Above it occupies the apex 
and rough marking on the lower and posterior surface of the 
patella ; below it is attached to the lower part of the tubercle of 
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the tibia. There is a bursa between the upper part of the 
tubercle and the ligament. 

The posterior ligament {Ugamentum posticum Winslowii), 
broad and thin, covers the back of the joint. It consists of a 
central and two lateral parts. The lateral parts spring above 
from the condyles of the femur, and are attached below to the 
head of the tibia. The central part is derived from an expan- 
sion of the semi-membranous tendon, and passes from the inner 
tuberosity of the tibia to the inner side of the upper part of the 
outer condyle of the femur. 

The internal lateral ligament, broad and flat, is attached 
above to the inner condyle of the femur ; below, to the margin 
of the inner tuberosity, to the internal fibro-cartilage, and to the 
inner surface of the shaft of the tibia for 1| inches. 

The long external lateral ligament, "a rounded cord, is 
attached above to the external condyle of the femur, and below 
to the external part of the head of the fibula. 

The short external lateral ligament, very indistinct, lies 
parallel and behind the preceding, attached above to the outer 
condyle of the femur, and be^ow to the styloid process of the 
fibula. 

The capsular ligament, thin, fills up the intervals between 
the special ligaments ; it is attached to the margins of the arti- 
cular surfaces of the bones, and blends with the fascia lata of 
the thigh. 

Interned Ligaments. 

The anterior or external crucial ligament is attached to the 
depression in front of the spine of the tibia and to the external 
semilunar fibro-cartilage ; it passes upwards, backwards, and 
outwards to the posterior part of the inner side of the external 
condyle of the femur. 

The posterior or internal crucial ligament is attached to a 
depression behind the spine of the tibia, to the popliteal notch, 
and the posterior border of external semilunar fibro-cartilage, 
this latter slip being sometimes called the ligament of Wrisberg ; 
it passes upwards, forwards, and inwards, the posterior fibres 
attached by side of oblique curve of inner condyle, the anterior 
ones to fore part of intercondylar fossa and to the anterior part 
of the outer surface of the inner condyle. 

The semilunar cartilages are thicker at the circumferences 
than at the central margins, and serve to deepen the cavities for 
the head of the femur. 

The internal semilnnar cartilage is oval in shape, the 
antero-posterior diameter being the longer. Its anterior ex- 
tremity is attached to the tibia in front of the anterior crucial 
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ligament, and the posterior extremity in front of the posterior 
crucial ligament. 

The external semilunar cartilage is nearly circular; its 
anterior extremity is attached to the tibia in front of the spine, 
the posterior extremity to the back of the spine. 

In shape the cartilages may be described thus : the internal 
as a smaller segment of a larger circle, and the external as a 
larger segment of a smaller circle. 

structures on the Head of the TiUa in the middle line from 
before backwards : — 

1. Transverse ligament. 

2. Anterior extremity of internal semilunar cartilage. 

3. Anterior crucial ligament. 

4. Anterior extremity of external semilunar cartilage. 

5. The spine of tibia. 

6. Posterior extremity of external semilunar cartilage. 

7. Posterior extremity of internal semilunar cartilage. 

8. Posterior crucial ligament. 

The transverse ligament is a baud of fibers which passes 
between the anterior extremities of the semilunar cartilages. 

The coronary ligaments bind down the circumferences of 
the semilunar cartilages to the head of the tibia. 

The synovial membrane is the largest in the body. It ex- 
tends two inches above the articular end of femur under the 
extensors ; thence it passes over the crucial ligaments to the head 
of the tibia, where it covers both sides of the semilunar cartilages, 
and lastly it lines the capsule. It also gives a covering to the 
popliteus tendon, where it is in the joint. 

The ligamentum mucosum is a triangular fold of the synovial 
membrane, attached to the intercondyloid notch, and reaching 
to the patella. 

The ligamenta alaria are two fringes of the synovial mem- 
brane, seen on either side of the ligamentum mucosum. 

Ill,— THE TIBIO-FIBULAR ARTICULATIONS. 

The Superior TiUo-fihular Articulatiom (arthrodial). 

The anterior superior ligament passes from the head of the 
fibula upwards and inwards to the external tuberosity of the 
tibia. 

The posterior superior ligament passes from the back part of 
the head of the fibula to the back part of the external tuberosity 
of the fibula. 

A synovial membrane lines the joint. 

The Middle Tihio-fbvlar Articvlation consists of the inter- 
osseous membrane, the fibres passing down from the tibia to the 
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fibula, being attached to the interosseous ridges on the bones. 
Superiorly, there is an opening for the anterior tibial vessels ; 
and inferiorly, one for the anterior peroneal vessels. 

The, Inf trior Tihio-fibvlar Articvlation, 

The inferior interosseous ligament passes between the con- 
tiguous rough surfaces of the tibia and fibula, and is continuous 
above with the interosseous membrane. 

The anterior ligament is triangular in shape, and passes 
between the adjacent margins of the tibia and fibula. 

The posterior ligament is similarly placed upon the posterior 
part of the articulation. 

The transverse or inferior ligament passes transversely across 
the back of the joint, from the external malleolus nearly to the 
internal malleolus, and serves to deepen the ankle-joint. 

The synovial membrane is continuous with that of the ankle- 
joint. 

IV.~THB ANKLE-JOINT. 

This is a ginglymus or hinge- joint j the lower ends of the 
tibia and fibula embracing the upper articular surface of the 
astragalus. 

The anterior ligament, broad and thin, is connected above 
with the edge of the articular surface of the tibia, and below 
with the margin of the superior articular surface of the astra- 
galus. 

The posterior ligament consists principally of transverse 
fibres, which blend above with the transverse ligament of the 
inferior tibio-fibular articulation, and are attached to the back 
part of the upper articular surface of .the astragalus. 

The internal lateral or deltoid ligament consists of two 
parts. The supeo'fdal part is attached by its apex to the internal 
malleolus, and by its base to the inner side of the astragalus,' 
the sustentaculi tali, and the tuberosity of the scaphoid, blending 
with the inferior calcaneo-scaphoid ligament. The deep part 
passes from the apex of the malleolus to the side of the astra- 
galus. 

The external lateral ligament consists of three bundles of 
fibres. The anterior slip passes between the front of the ex- 
ternal malleolus and the side of the astragalus in front of the 
superior articular process. The middle passes from the apex of 
the outer malleolus to the middle of the outer side of the os 
calcis. The posterior is attached to the hone just behind the 
deep groove on the posterior part of the outer malleolus, running 
transvers% inwards to a depression on the posterior surface of 
the astragalus. 
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The synovial membrane lines the inner surface of the liga> 
ments, and is reflected on to the articular surfaces of the hones. 
It also lines the inferior tibio-fibular articulation. 

V.— ARTICULATIONS OP THE TARSUS. 

ATti(mlat%om hetween the Oalcatmm and Astragalus. 

There are two articulations between the calcaneum and the 
astragalus : a posterior one, peculiar to the two bones, and an 
anterior one, common to them and the scaphoid bone ; they are 
separated by the interosseous ligament. They are arthrodial 
joints. 

The external calcaneo-astragaloid ligament passes from 
outer surface of the astragalus just below the external malleolus, 
to the outer surface of the os calcis. 

The posterior calcaneo-astragaloid ligament connects the 
posterior parts of the two bones. 

The interosseous ligament consists of a strong thick band 
passing from the groove between the articulating surfaces of the 
astragalus to a corresponding groove on the os calcis. 

The Calcaneo-scaphoid Ligaments. 

The superior calcaneo-scaphoid ligament arises from the 
groove between the astragalus and os calcis, being blended here 
with the internal calcaneo-cuboid ligament, and passes upwards 
and inwards to the outer side of the scaphoid bone. 

The inferior calcaneo-scaphoid is a broad strong band passing 
from the anterior and inner end of the os calcis to the hollow 
on the under surface of the scaphoid bone. It supports the 
head of the astragalus, and is sometimes known as the spring 
ligament. 

The articulation between the astragalus and scaphoid is an 
arthrodial joint. The only ligament is the 

Superior astragalo-scaphoid, passing from the neck of the 
astragalus to the upper surface of the scaphoid bone. 

The articulations between the Scaphoid, Cuboid, and Three 
Cuneiform bones are connected by the following ligaments : — 

Dorsal ligaments, which pass from one bone to the other. 

Plantar ligaments, similarly arranged upon the sole. 

Interosseous ligaments (4), strong fibres passing between the 
rough non-articulating surfaces of the bones. 

The Calcaneo-cvhoid Ligaments are ; — 

The superior calcaneo-cuboid ligament passes between the 
dorsal surfaces of the os calcis and cuboid bones. 

The internal calcaneo-cuboid or interosseous ligament at- 
tached to a deep groove on the os calcis between it and the 
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astragalus, here blending with the superior caloaneo -scaphoid 
ligament, and passing to the inner side of the cuboid bone. 

The Inferior Ligaments, consisting of : — 

The long calcaneo-cuboid ligament {ligammtum longiim 
plant os) ^ attached to the under surface of the os calcis in front 
of the tuberosities ; it passes to the posteiior margin of the 
peroneal groove of the cuboid ; some of the fibres arch over the 
sheath of the tendon, and are attached to the bas'. s of the 2nd, 
3rd and 4th metatarsal bones. 

The short calcaneo-cuboid ligament is more deeply placed ; 
it reaches from the tubercle and depression on the under surface 
of the os calcis to the under surface of the cuboid behind the 
peroneal groove. 

VI.- XABSO-METATABSAl AETICULATIONS. 

The metatarsal bones are connected to the tarsus by : — 

Borsal ligaments, one to each metatarsal bone from the tarsal 
bone it articulates with. The 2nd metatarsal has a slip from 
each cuneiform bone. 

The plantar ligaments, disposed irregularly. 

The interosseous ligaments, strong bands, three in number. 
The internal one passes from internal cuneiform to the 2nd 
metatarsal. The middle one passes between the external cunei- 
form and the 2nd metatarsal. The external connects the external 
cuneiform and the 3rd metatarsal. 

The synovial membranes of the tarsus and metatarsus are 
six in number : — 

One for the posterior caleaneo-astragaloid articulation. 

One for the anterior caleaneo-astragaloid articulation and the 
scapho-astragaloid artieuiation. 

One for the caleaneo cuboid articulation. 

One for the articulations of the scaphoid, and the three cunei- 
form bones ; the cuneiform bones with each other ; the external 
cuneiform and the cuboid ; and the middle and external cunei- 
form bones with the bases of the 2nd and 3rd metatarsal bones. 

One between first metatarsal and internal cuneiform. 

One for 4th and 5th metatarsal with cuboid. 

Vn.— ARTICULATIONS OF THE METATAESAL BONES WITH EACH 
OTHEE. 

The bases of the metatarsal bones are connected by donal^ 
plantar, and interosseous ligaments. 

The digital ends are united by the transverse metatarsal liga~ 
me?itf which connects the 1st metatarsal with the others. 
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VIII. — MBTATABSO-PHAI/ANGBAL AMIOULATIONS, 

These articulations are precisely similar to the corresponding 
parts of the hand. 


IX.—AETICULATIONS OP THE PHALANGES. 

The preceding remark equally applies to these articulations. 


THE MUSCLES. 

Explanation. 

The — dash divides the origin from the insertion, 

Kervbus supply is indicated by ( ) brackets. 

F signifies that the attachment is fleshy. 

T „ „ tendinous. 

A j, „ aponeurotic. 

A combination of any of these attachments may occur. 

MUSCLES AND EASCIiE OF THE HEAD AND 
NECK 

EPICBANIAL EEGION. 

Superficial^ closely united to the skin, slightly de- 
veloped, except between bellies of occipito-frontalis muscle. At 
the back part it becomes continuous with superficial fascia of 
posterior muscles of the neck, and descends laterally over the 
temporal fascia, where it envelops the external muscles of auricle, 
and the superficial temporal vessels and nerves. 

Occipito-frontalis: Frontal part. Os nasi and internal an- 
gular process of frontal bone, blended with orbicularis palpe- 
brarum, pyramidalis nasi and corrugator supercilii(p)— epicranial 
aponeurosis(A) (Facial). Occipital part. Outer § superior curved 
occipital lines, mastoid processes(PT) — epicranial aponeurosis, 
which is attached behind to curved line between fleshy heads(A) 
(Posterior auricular ; sometimes small occipital). 

AURICULAE EEGION. 

Attrahens aurem; fore part of epicranial aponeuroais(F)— 
fore part of helix, and eminence on back of pinna, correspond- 
ing to the fossa of the antihelix(T) (Auriculo-temporal). 

Attollens aurem : epicranial aponeurosis(F)— cranial surface 

pinna(T) (Small occipital). 

Uetrahens aurem : root of mastoid process(A)— lower part of 
cranial surface of concha(A) (Posterior auricular). 
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PALPEBRAL REGION. 

Orbicularis palpel)rarum: Sphincter of eyelids. Orbital part. 
Internal angular process of frontal, tendo-palpebrarum, nasal 
process of superior niaxilla(p). Palpebral part. Tendo-pal- 
pebraruni(F)~external tarsal ligameut(p) (Facial). 

Internal tarsal ligament (tendo-palpebrarum or tendo-oculi) 
is attached to ridge on nasal process of superior maxilla in front 
of lachrymal groove, divides into two slips, each joining the 
inner end of the corresponding tarsal cartilage. 

External tarsal ligament, connects the tarsal cartilages to 
outer part of orbit. 

Corrugator supercilii: inner part of superciliary ridge of 
frontal(p)— under surface of orbicularis, opposite middle of 
orbital arch(l) (Facial). 

Tensor tarsi : (Horner’s muscle) ; ridge of os lachrymalis(p)— by 
a slip into each tarsal cartilageinternalto the punctum(p) (Facial). 

ORBITAL REGION. 

levator palpehrse superioris : inferior surface of small wing 
of sphenoid, anterior to foramen optioum and external to superior 
oblique(T)— anterior part of superior tarsal cartilage(A) (Upper 
division of 3rd). 

Eectus superior : upper margin of optic foramen(T)— solero- 
tica(T) (Upper division of 3rd). 

Eectus inferior ; margin of optic foramen(T)— sclerotica(T) 
(Lower division of 3rd). 

Eectus internus : optic foramen(T)— soIerotica(T) (Lower, 
division of 3rd). 

Eectus externus : Upper head. Optic foramen(T). Lower 
head. Optic foramen and process of bone at the lower margin of 
sphenoidal ifissure(T) — sclerotica(T) (6th). Between the two heads 
pass Zrd, Qth, nasal branch of 5th nerve and ophthalmic vein. 

Obliquus superior ; inner part of optic foramen(T) — passes 
through “ pulley,” thence reflected backwards and outwards to 
be attached to sclerotica between superior and inferior recti(T) 
{4 th), The ith nerve enters its upper surface. 

Obliquus inferior : depression on orbital plate of superior 
maxilla(p) — external surface of sclerotica between external and 
superior recti(T). (Lower division of 3rd) Passes outward-, 
from origin beneath inferior rectus and between eyeball and ex- 
ternal rectus to its insertion. 

NASAL REGION, 

Pyramidalis nasi : occipito-frontalis(p)— compressor naris{A) 
(Facial). 
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Compressor nasi: canine fossa of superior ioaxilla(i!’) — its 
fellow of opposite side(A) (Facial). 

Levator 'labii superioris alseque nasi : top of nasal process 
of superior inaxilla(F) — 1st slip, cartilage of ala ; 2nd slip, 
orbicularis oris{p) (Facial). 

Depressor alae nasi; incisor fossa of superior maxil]a(p) — 
septum and ala of nose(p) (Facial). 

Dilatator naris : Anterior Slip. Cartilage of ala(F)--inner 
border of integument of ala(p). Posterior slip. Nasal notch of 
superior maxilla(F)— inner border of integument of ala(F) (Facial). 

SUPEEIOE MAXILLAKT REGION. 

Levator labii superioris: superior maxilla and malar above 
infra-orbital foramen(F)~orbicularis oris(p) (Facial). 

Levator anguli oris : canine fossa of superior maxilla, beneath 
infra-orbital foramen(F)~ angle of mouth(F) (Facial). 

Zygomaticus major : malar bone in front of zygoma(F) — angle 
of mouth(p) (Facial). 

Zygomaticus minor : malar bone near maxillary suture(p) — 
angle of mouth(F) (Facial). 

INFERIOR MAXILLARY REGION. 

Levator labii inferioris, ml levator menti; incisor fossa of 
inferior maxilla(F)— integument of chin(F) (Facial). 

Depressor labii inferioris, vel quadratus menti ; external 
oblique line of inferior maxilla from symphysis to mental fora- 
men(F)— orbicularis ori8(p) (Facial). 

Depressor anguli oris, vel triangularis menti: external 
oblique line of inferior maxilla(F) — angle of mouth{F) (Facial). 

INTER-MAXILLARY REGION. 

Orbicularis oris : sphincter of mouth. The labial part is free 
from attachment to bone, and forms red part of lips. The outer 
or facial part is connected with the muscles which converge to 
the angles of the mouth, and is attached in the upper lip to 
septum nasi, and in the lower lip to canine fossa of inferior 
maxilla_(F) (Facial). 

Buccinator : external surfaces of alveolar processes of superior 
and inferior maxillae, as far forwards as 1st molar ; pterygo- 
maxillary ligament(F)— angle of mouth where fibres decussate 
(f) (Facial). 

The pterygo-maxillary ligament extends from the hamular 
process to the posterior edge of the mylo-hyoid ridge of inferior 
maxilla. It separates buccinator from superior constrictor of 
pharynx. 
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Bisorius; fascia covering ma8seter(F)— apex of depressor 
anguli oris(p) (Facial). ( This mttscle is part of the platysma of 
nech ) 

TEMPOBO-MAXILLARV EEGION. 

Masseter : Superficial part. Malar process of superior 
maxilla. Anterior § of lower border of zygoma(TA) — angle and 
lower I of outer surface of ramus(F). Peep part. Posterior ^ 
lower border and inner surface of zygoma(p)— upper \ of 
ramus and outer surface of coronoid process (p) (Inferior 
maxillary). 

The masseteric fascia^ a continuation of the deep cervical 
fascia, is attached above to the zygoma ; continuing backwards 
it invests parotid gland (parotid fascia), from the deep surface 
of which the stylo-maxillary ligament proceeds. 

Temporal ; temporal fascia andfossa(p) — internal surface and 
fore part of coronoid process of inferior maxilla as far as last 
molar(AT) (Inferior maxillary). 

The temporal fascia is attached above to the temporal ridge, 
and divides below into two layers, which are attached to inner 
and outer edges of superior border of zygoma. It covers the 
temporal muscle, and between the two layers are the temporal 
branch of temporo-malar nerve, and the orbital branch of super- 
ficial temporal artery. 

PTEETGO-MAXILLAET EEGION. 

External pterygoid: pterygoid ridge and surface below on 
great wing of sphenoid, outer surface of external pterygoid plate 
(p)— pterygoid depression in front of neck of inferior maxilla 
and inter-articular fibro-cartilage of temporo-maxillary joint(F) 
(Inferior maxillary). 

Between sphenoidal and pterygoid attachments, the internal 
maxillary artery dips down to reach spheno-maxillary fossa, 
and the buccal nerue appears. 

Internal pterygoid : inner surface of external pterygoid plate, 
tuberosity of palate bone, and tuberosity of superior maxilla(F) 
— -angle and inner surface of ramus of inferior maxilla(TA) (In- 
ferior maxillary). 

On muscle are dental and gustatory nerves, dental artery, and 
internal lateral ligament of jaw. 

SUPEEPIOIAIi CEEVICAL EEGION. 

Platysma myoides; clavicle and acromion, fascia covering 
deltoid, pectoralis major, and trapezius(p) — Inner fibres. Blend 
with opposite pbtysma. Outer fibres. — Lower jaw, prolonged 
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to angle of mouth and cheekfi’) (racial, Superficial cervical). 
The higher fibres of this muscle form the risorim, 

Sterno-cleido-mastoid ; Inner head. Upper and anterior 
part of 1st piece of sternum(T). Outer head. Inner | of superior 
surface clavicle(F)— external surface of mastoid process from 
base to apex(T), and outer § of superior curved line of the occiput 
(a) (Spinal accessory, Deep branch of 2nd cervical). 

Forms anterior boundary of posterior, and posterior boundary 
of anterior triangles of neck. Clavicular origin conceals: 
anterior scalenus, omo-hyoid. Eternal origin conceals : depres- 
sors of hyoid bone, great cervical vessels and pneumogastric 
nerve. Union of two heads conceals : middle scalenus, levator 
anguli scapulae, cervical plexus. Near insertion conceals: 
splenius, digastricus, occipital artery, part of parotid. 

The deep cervical fascia is attached behind to the superior 
curved line of the occiput, to the ligamentum nuchae and to the 
spine of 7th cervical vertebra. 

It passes forwards enclosing the trapezius, and then over the 
posterior triangle as a single layer until it reaches the posterior 
border of the sterno-mastoid, where it divides into two layers to 
enclose that muscle. At the anterior border of the sterno- 
mastoid, the two layers again blend together (except for about 
one inch above the sternum), and passing forwards, over the 
anterior triangle, it blends with the fascia of opposite side in 
the middle line. 

Below where the two layers do not blend together, the more 
anterior one is attached to the front of the upper part of the 
sternum and to the interclavicular ligament, whilst the posterior 
one is connected to the inner edge of the upper part of the same 
bone. A small interval {Burns’ space) is thus left, triangular 
in vertical section with the base at upper border of the sternum, 
which contains some loose areolar tissue, some fat, and often a 
lymphatic gland. 

Superiorly this anterior layer passes over the parotid and 
masseter, forming the parotid and masseteric fascia, and is 
attached above and behind to the lower border of the zygoma, 
and below and in front, to the lower edge of the body of the 
lower jaw. 

Brom the posterior surface of the fascia covering the anterior 
triangle a septum passes inwards, separating the submaxillary 
and parotid glands, and blends with the stylo-maxillary liga- 
ment. 

Processes given off from the deep cervical fascia. 

From the layer passing behind the sterno-mastoid there pro- 
ceed 
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1. A layer which passes behind carotid vessels. 

2. A layer which passes in front of carotid vessels. 

These two layers blend together at the inner border of the 
carotid artery, forming the carotid-sheath to enclose carotid 
artery, internal jugular, and pneumogastric nerve. The united 
layers pass upwards in front of the longus colli and behind the 
oesophagus, to blend with like process from opposite side and 
form the prevertebral fascia. 

3. A layer in froni of thyroid body and trachea, but behind 
the sterno-hyoid and thyroid muscles, which joins with a 
corresponding process of the opposite side, and passing down to 
the root of the neck in front of the trachea and large vessels, 
blends with the fibrous layer of the pericardium. 

4. A process to enclose the omo-hyoid muscle, which 
downwards to the clavicle and first rib, blending with 
coracoid membrane. 

The prevertebral fascia (v. above) separates the prevertebial 
muscles from the phar^x and oesophagus, and is prolonged 
laterally over the scaleni, brachial plexus, and subclavian vessels 
to help form the axillary sheath. 

The cervical fascia is attached in the middle line to the 
symphysis menti, the hyoid bone, and the anterior edge of the 
upper border of the sternum. 

INFEA-HYOn) REaiOF/ 

Sterno-hyoid: posterior surface of sternum, cartilage of 1st 
rib(F)— lower border of body of hyoid bone(A) (From junction of 
branches between descendens and communicans noni). 

Sterno-thyroid : posterior surface of sternum, posterior sterno- 
clavicular ligament, cartilage of 1st rib(F) — oblique line on side 
of thyroid cartilage(F) (From junction of branches between de- 
scendens and communicans noni). 

Thyro-hyoid: oblique line on side of thyroid cartilage(F) — 
internal half of greater cornu and outer part of body of hyoid 
bone(F) (Hypo-glossal). 

Omo-hyoid ; upper border of scapula behind notch, and liga- 
ment over noteh(A) — lower part of body of hyoid bone(F) (From 
junction of branches between descendens and communicans noni). 

Consists of two helUes united by an intervening tendon. The 
posterior belly is bound down to clavicle and cartilage of l$t rib 
by a process of deep cervical fascia. 

SUPBA-HYOID EEGIOF. 

Digastric : Posterior belly. Groove on internal surface of 
mastoid proces5(F). Anterior belly. Posterior surface of inferior 
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maxilla, by side of symphysis(p) — ^intervening tendon(T), which 
is bound down to hyoid bone by process of deep cervical fascia 
[antmoT, Mylo-hyoid of inferior dental ; posterior, Facial). 

Stylo-hyoid : outer side of styloid process near root(T) — body 
of hyoid bone at union of great cornu and body(T) (Facial). 
Perforated by tendon of digastrkns. 

Mylo-hyoid; mylo-hyoid ridge on inner surface of inferior 
maxilla(p)— middle of body of hyoid bone(T), and joins fellow ki 
median line(A) (Mylo-hyoid of inferior dental). 

Farts beneath the mylo-hyoid: sublingual and part of sub- 
maxillary gland, with Wharton’s duct ; genio-hyoid, genio-hyo- 
glossus, hyo-glossus, stylo-glossus muscles, sublingual and ranine 
arteries ,* gustatory, and hypoglossal nerves ; submaxillary gang- 
lion. 

Genio-hyoid : inferior genial tubercle on posterior surface of 
inferior maxilla near symphysis{T)— -middle of body of hyoid 
bone(A) (Hypoglossal). 

LINGUAL EEGION. 

Genio-hyo-glossus : superior genial tubercle on posterior sur- 
face of inferior maxilla near symphysis(T)— -body of hyoid bone(p) 
(posterior fibres) ; inferior surface of tongue from root to tip(p) 
(anterior fibres) (Hypoglossal). 

Hyo-glossus : side of body, from all great cornu of hyoid and 
from smaller cornu(p)— -back and side of tongue(p) (Hypoglossal). 

Parts beneath hyo-glossus: inferior lingualis, genio-hyo- 
glossus and middle constrictor muscles, lingual vessels, stylo- 
hyoid ligament, glosso-pharyngeal nerve, 

Stylo-glossus : external surface of apex of styloid process 
and stylo-maxillary ligament(A)— dorsum and tip of tongue(p) 
(Hypoglossal). 

PHAEYNGEAL EEGION. 

Inferior constrictor : side of cricoid cartilage ; oblique line 
on thyroid and surface behind it, inferior cornu of thyroid 
cartilage(p) — ^fibrous raph4 in posterior median line of pharynx 
(p) (Pharyngeal plexus, External laryngeal). 

Middle constrictor : great and small cornua of hyoid bone, 
stylo-hyoid ligament(F)— -fibrous raph6 in posterior median line 
of pharynx(p) (Pharyngeal plexus). Superior laryngeal vessels 
and nerve pass between this muscle and the inferior, near 
origin, 

Superior constrictor; lower 3rd of posterior margin of in- 
ternal pterygoid plate, hamular process, pterygo-maxillary liga- 
ment, posterior part of mylo-hyoid ridge of inferior maxilla, 
mucous membrane of mouth and side of tongne(F)-~-fibrous rapM 
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in posterior median line of pharynx{p), and pharyngeal spine on 
basilar process(F) (Pharyngeal plexus). Internal carotid artery, 
pneumogastric and sympathetic nerves lie on outer surface. 

Stylo-pharyngeus : inner surface of base of styloid process(F) 
—pharynx and posterior border of thyroid cartilage(F) (Pharyn- 
geal plexus, Glosso-pharyngeal). Passes between external and 
internal carotid arteries. 

Salpingo-pbaryngeus : lower edge of cartilage of Eustachian 
tube(T)— palato-pharyngeus(F) (Pharyngeal plexus). 

PALATAL EEGION'. 

levator palati : under surface of apex of petrous portion of 
temporal, outer posterior part of cartilage of Eustachian tube(F) 
—middle line of soft palate(p) (Facial through large superficial 
petrosal of Vidian). 

Tensor vel ciroumflexus palati : scaphoid fossa of sphenoid, 
outer part of Eustachian tube, spine of sphenoid, vaginal pro- 
cess of temporal(F) [turns round liamnlar process)— posterior 
border of hard palate, aponeurosis of soft palate(A) (Otic gang- 
lion). 

Azygos uvulae : posterior nasal spine of palate bone(F) — tip 
of uvula(F) (Facial through large superficial petrosal of Vidian). 

Palato-glossus [anterior pillar of soft palate) : side and 
dorsum of tongue(F)— anterior and lateral surface of soft 
palate(F) (Pharyngeal plexus). 

Palato-pharyngeus [posterior pillar of soft palate) : posterior 
border of thyroid cartilage, side of Anterior fibres 

join opposite muscle at middle line lying between the levator 
and tensor. Posterior fibres join opposite fellow at middle line 
(f) (Pharyngeal plexus). 

INTRA-L.4.RYNGEAL REGION. 

Crico-thyroideus ; front and side of cricoid cartilage(]i')— 
lower cornu and lower border of thyroid carti]age(F) (External 
branch of superior laryngeal). 

Thyro-arytsenoideus : lower half of receding angle of thyroid 
cartilage, crico-thyroid membrane{F). — Two sets of fibres. In- 
ternal, edge of vocal process(F)— outer border and an- 
terior surface of arytaenoid cartilage(F) (Inferior laryngeal). 

Crico - arytaenoideus lateralis : side of superior border of 
cricoid cartilage(F)— projection at external angle of base of 
arytsenoid cartilage, and contiguous external surface(F) (Inferior 
laryngeal). 
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Crico-aryteenoideus posticus : depression near ridge on pos- 
terior surface of cricoid carti!age{E')--projection at external angle 
of base of arytsenoid cartilage(F) (Inferior laryngeal). 

Arytsenoideus : single muscle in the median line, fills up 
posterior concave surface of arytsenoid cartilages. Superficial 
fibres pass from apex of one cartilage to base of other. Deep 
fibres pass between posterior surfaces of the cartilages (Inferior 
laryngeal). 

ANTERIOE VEETEBEAL EEGION. 

Rectus capitis anticus major: four tendinous slips from 
anterior tubercles of transverse processes of 6th, 5th, 4th, 3rd 
cervical vertebr 0 e(T)— basilar process of occipital(F)(Sub-oceipital, 
Cervical plexus). 

Rectus capitis anticus minor: root of transverse process 
and lateral mass of atlas(F) — basilar process of ocoipital(F) (Sub- 
occipital, Cervical plexus). 

Rectus lateralis: superior surface of transverse process of 
atlas(F)— -jugular process of occipital(p) (Sub-occipital). Highest 
iniertrmsverse muscle. 

longus colli : Superior oUique part. Anterior tubercles of 
transverse processes of 8rd, 4th, 5th cervical vertebr£e(T)— 
tubercle on anterior arch of atlas(T). Inferior oblique part. 
Bodies of first three dorsal(F)— transverse processes of 5th and 
66h cervical(T). Vertical part. Bodies of lower two cervical 
and upper three dorsal(p t) — bodies of 2nd, 3rd, and 4th cervical 
vertebr 0 e(T) (Lower cervical nerves). 

LATEEAL VEETEBEAL EEGION. 

Scalenus anticus : inner border and superior surface of 1st rib 
(scalene tubercle) (t) — anterior tubercles of transverse processes 
of 6th, 5th, 4th, 3rd cervical vertebrae(T) (Branches of lower 
cervical). Phrenic nerve lies along anterior surface, subclavian 
artery passes behind at origin. 

Scalenus medius ; rough elevation on superior border of 1st 
rib, behind groove for subclavian artery(F) — posterior trans- 
verse processes of lower six cervical vertebr8e(T) (Branches of 
lower cervical). 

Scalenus posticus : superior border of 2nd rib(T) — transverse 
processes of lower two or three cervical vertebr8e(T) (Branches of 
lower cervical). 

POSTEEIOE VEETEBEAL EIG-ION. 

Rectus capitis posticus major: spinous process of axis(T)— 
outer I inferior curved line of occiput and bone below(F) (Sub- 
occipital). 
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Rectus capitis posticus miaor : posterior tubercle of neural 
arch of atlas(T)— inner part of inferior curved line of occiput and 
bone between this and foramen inagnum(J') (Sub-occipital). 

Obliquus inferior ; spinous process of axis{F)— transverse pro- 
cess of atlas(T) (Sub-occipital). 

Obliquus superior ; superior surface of transverse process of 
atla8(T)— occipital bone, between the two curved lines(p) (Sub- 
occipital). 

MUSCLES AND EASOIJl OE UPPER EXTREMITY. 

ANTEEIOE THOEAOIO EB&ION. 

The deep fascia of the pectoral region covers the large pec- 
toral muscle, is attached above to the clavicle, internally to the 
sternum, becoming continuous externally with fascise of shoulder, 
axilla, and lateral thoracic region. 

The costo-coracoid membrane, continuous with the deep fascia 
of this part, is attached above to the clavicle so as to enclose the 
subclavius muscle ; the posterior layer is continuous with the 
axillary sheath derived from the deep cervical fascia. The lower 
edge (costo-coracoid ligament) reaches from the 1st rib to the 
coracoid process, and passes downwards over pectoralis minor. 
It is pierced by cephalic vein, acromial thoracic vessels, superior 
thoracic artery, and external anterior thoracic nerve. 

The axillary fascia is placed across the axilla j it is derived in 
front from the sheaths of the pectoral muscles, and joins, at the 
posterior border of the axilla, the sheaths of the latissimus dorsi 
and teres major. 

Pectoralis major: superiorly, sternal half of clavicle(p) ; 
internally, front of sternum, cartilages of upper six ribs(p) ; hi' 
feriorly aponeurosis of external oblique muscle of abdomen(p)— 
outer ridge of bicipital groove of humerus(T) (External and 
internal anterior thoracic). Anterior boundary of axilla, $epa> 
rated from the deltoid above by cephalic vein and branch of 
acromial thoracic artery, 

Pectoralis minor : 3rd, 4th, and 5th ribs outside cartilages, 
aponeurosis over intercostal muscles(i’)— anterior ^ of superior 
surface and inner border of coracoid process of scapula(T) (In- 
ternal anterior thoracic). Forms middle i of anterior axillary 
boundary, and conceals 2nd part of axillary artery, 

Snhclavius : Ist rib at junction of hone and cari;ilage(T)— ^ 
groove on under surface of clavicle between the two tubercles(p) 
(Branch from 5th and 6th cervical). Fiicased by costO’Coracoid 
sheath. 
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LATIEAL THOEACia EB6I0N. 

Serratus magmis : eight or nine digitations from as many ribs, 
the 1st digitation being attached to 1st and 2nd ribs ; aponeu- 
rosis over intercostal muscles ; lower four slips digitate with 
external oblique muscle of abdomen(F) — vertebral border of 
costal surface of scapula ; viz., digitation from Ist and 2nd ribs 
to upper angle, from 3rd and 4th ribs to base ; the rest to inferior 
angle{F) (Posterior thoracic). 

ACEOMIAL EEGION. 

The dup fascia over the shoulder conceals the back part of 
the deltoid and the infra-spinatus muscle, and is attached to the 
clavicle, acromion, and spine of scapula. 

Deltoideus : outer ^ anterior border of clavicle, anterior edge 
of acromion, all lower edge of spine of scapula(p)--rough deltoid 
impression on outer surface of humerus just above the middle(T) 
(Circumflex). 

Parts covered by deltoid : head and neck of humerus ; bursa 
between head of humerus and muscle ; tendons of insertion of 
siibscapularis, pectorales major and minor, teretes major and 
minor, latissimus dorsi, supra-spinatus, infra-spinatus. Origins 
of coraco-brachialis, biceps (two heads), triceps (long and outer 
heads) : capsular, coraco-acromial, humeral, clavicular, costo- 
coracoid (external part) ligaments ; coracoid process : acromial 
thoracic, branch of superior profunda, and circumflex vessels ; 
circumflex nerve. 

ANTEEIOR SCAPULAE EEGION. 

Subficapularis ; all subscapular fossa, except at neck, angles, 
and inner border(p T a)— small tuberosity of humeruB(T) and 
neck of humerus for one inch below(F) (Short subscapular and 
branch from lower subscapular). Bursa placed between the 
tendon and root of coi'acoid process, coimmmicating with 
shoxdder-joint. 

POSTERIOR SCAPULAE REGION. 

Supra-spinatus: supra-spinous fossa, except near neck of 
scapula ; upper side of spine, and fascia covering muscle(E)— • 
upper of three facets upon great tuberosity of humerus(T) (Supra- 
scapular). 

Infra-spinatus : infra-spinoua fossa, except at neck, axillary 
border, and inferior angle j from inferior surface of spine of 
scapula, and fascia covering muscle(F)— middle of three facets 
on great tuberosity of humerus(T) (Suprascapular). 

Teres minor : from superior | of axillary border of dorsum of 
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scapula, its investing fascia (r)— lowest of three facets upon great 
tuberosity of humerus(T) (Circumflex ; has a gangliform swelling 
on it). Dorsal branch of subscapular artery bends backwards 
in front of this muscle to reach infra-spinom fossa. 

Teres major : from rough surface at inferior angle of dorsum 
of scapula, and axillary border for lower f, septum between it 
and teres minor(p) —inner edge of bicipital groove of humerus(T) 
(Subscapular). A bursa is placed between tendon and humerus 
posteriorly, and between tendon and latissimus dorsi insertion 
anteriorly. 

ANTEEIOE HUMERAL REGION. 

The deep fascia of the arm is continuous with that of the 
shoulder, investing the muscles of this region. It gives off on 
either side an intermuscular septum, which is attached to the 
condyle and supra-condylar ridge. 

Coraco-hracMalis : apex of coracoid process of scapula, tendon 
of coracoid head of biceps(E)— rough ridge near middle of inner 
side of humerus ; some of the upper fibres join a fibrous arch 
which is attached above to the small tuberosity(T) (Musculo- 
cutaneous). Brachial vessels to inner side. 

Biceps : Long or glenoid head. J ust above glenoid cavity, 
within the shoulder-jomt(T). Short or coracoid head. Apex of 
coracoid process of scapulafT)— rough and hinder part of tubercle 
of radius(T) and fascia of forearm (Musculo-cutaneous). A bursa 
is placed on the smooth atid fore part of tubercle. Inner border, 
the guide to brachial vessels below middle of humerus, A broad 
band, the semilunar fascia, is given off from inner side of tendon 
opposite the elbow-joint, covering brachial artery and joining 
deep fascia of forearm, 

BracMalis anticus ; lower half of outer and inner surfaces of 
shaft of humerus, embracing insertion of deltoid, all inner in- 
termuscular septum, and upper part of outer intermuscular 
septuin(p)— rough surface in front of coronoid process of ulna(T) 
(Musculo-cutaneous, Mnsculo-spiral). Brachial artery, median, 
musculo-spiral and musculo-cutaneous nerves lie on it, 

POSTERIOR HUMERAL REGION. 

Triceps ; Long or middle head. Depression on axillary border 
of scapula, close beneath glenoid cavity(T). External head. 
I'rom root of great tuberosity to musculo-spiral groove on pos- 
terior surface of humerus(p). Internal head. Posterior surface 
of shaft of humerus, by side of and below musculo-spiral groove, 
internal and external intermuscular septa(p)— posterior surface 
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of olecranon process of ulna(T) (Musculo-spiral). Bursa %s flaced 
between the tip of process and tendon. 

Sub-ancoaeus ; by two fasciculi just above olecranon fossa of 
hunierus(F)— synovial sac of elbo\v-joint(F) (Musculo-spiral). 

ANTEEIOB BEAOHIAL EEGION, SUPERFICIAL LAYER. 

The deep fascia of the forearm continuous above with fascia 
of arm, is attached posteriorly to subcutaneous edge of ulna, and 
invests the muscles in this region. 

Anterior annular ligament {v. p. 16) is continuous by its upper 
border with the deep fascia of the forearm. 

Posterior annular ligament {v. p. 16) is the thickened lower 
part of the posterior part of the deep fascia. 

Pronator radii teres : Humeral head. Internal supra-con- 
dylar ridge of humerus, internal condyle of humerus by common 
flexor tendon. , Ulnar head. Inner border of coronoid process 
of ulna, fascia and Beptum(p)--rough impression about middle of 
outer surface of radius(T) (Median). Median nerve enters fore- 
arm between the two heads of origin. 

Plexor carpi radialis : common flexor tendon from internal 
condyle of humerus(T), aponeurosis of forearm, intermuscular 
septa(p)— bases of 2nd and 3rd metacarpal bones(T) (Median). 
External edge of muscle, guide to radial artery. Passes through 
groove in os trapezium, and has special sheath on outer side of 
annular ligament. 

Palmaris longus : common flexor tendon from internal con- 
dyle of humerua(T), aponeurosis of forearm(F), intermuscular 
septa(F)— Palmar fascia, and a slip to short muscles of thumb(T) 
(Median). Passes over annular ligament. 

Plexor carpi ulnaris ; Humeral head. Common flexor tendon 
from internal condyle of humerus(x). Ulnar head. Inner side 
of olecranon upper | of posterior border of ulna(A)— Pisiform bone 
and prolonged to base of 5th metacarpal and hook of unciform 
bone(T) (Ulnar). Radial Me of muscle, guide to xdnar artery. 
Ulnar nerve enters forearm between two heads of origin. 

Plexor sublimis digitorum, vel perforatus ; Hmeral head. 
Common flexor tendon from internal condyle of humerus(!r}, 
internal lateral ligament(p), intermuscular septa(p). Ulnar 
head. Inner side of coronoid process of ulna. Radial head. 
Oblique line of radius below tubercle, and part of anterior 
border(A)~sides of middle phalanges of fingers, tendon being 
split for flexor profundus digitorum(T) (Median). Tendons pass 
under annular ligament, in pairs, middle and ring-finger ones 
being anterior to those of index and little fingers. 
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ANTKRIOR BRACHIAL REGION, DEEP LAYER. 

riexor profiindiis digitorum, vd perforans : upper | of 
anterior and internal surfaces of shaft of ulna, upper f of ulnar 
half of interosseous membrane, aponeurosis from ridge of ulna(p) 
— bases of last phalanges(T). [Inner half, Ulnar ; Outer half, 
Anterior interosseous of median, ) Tendons pass beneath annular 
Ufjament 

Flexor longus pollicis : hollow on upper § of anterior surface 
of shaft of radius, outer | of interosseous membrane for same 
di8taace(E) ; base of coronoid process of ulna by a separate slip (p) 
— base of last phalanx of thumb(T) (Anterior interosseous). 
Tendon passes beneath the annular ligament. 

Pronator quadratus : anterior surface and anterior border of 
shaft of ulna, for lower fourth(F)— for two inches into lower end 
of anterior surface and anterior border of radiu8(F) (Anterior 
interosseous). 

RADIAL REGION. 

Supinator longus : upper § external supra-condylar ridge of 
humerus, external intermuscular septuin(p) — root of styloid pro- 
cess of radius(T) (Musculo-spiral). 

Extensor carpi radialis longior : lower ^ of external supra- 
condylar ridge of humerus, external intermuscular septum(F) 
—base of posterior surface of metacarpal of index-:fiDger(T) 
(Musculo-spiral). Passes in groove, posterior to styloid iwoeess 
of radius. 

Extensor carpi radialis brevior ; common extensor tendon 
from external condyle of bumerus(T), external lateral ligament, 
intermuscular septum(E)— base of metacarpal bone of middle 
finger(T) (Posterior interosseous). 

POSTERIOR BRACHIAL REGION, EUPEREICIAL LAYER. 

Extensor communis digitorum : common extensor tendon 
from external condyle of humerus(T) ; intermuscular septum(F) 
— dorsa of last two phalanges of fingers(T) (Posterior inter- 
osseous). The three tendons pass through a separate compart- 
ment oj the annular ligament with the extensor indicis ; below 
the ligament the internal tendon splits into two for the two inner 
fingers. The tendons of the miMle, ring, and little finger are 
connected by tendinous slips. 

Extensor minimi digiti ; common extensor tendon from ex* 
ternal condyle of humerus, intermuscular septum (t) — 2nd and 
3rd phalanges of little finger joining common expansion(T) (Pos- 
terior interosseous). Tend&n passes through separate sheath of 
amvlar ligament, below which it splits into two, the external one 

3 
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being united by d ctoss 'piece vMh the tendon oj common extensor 
going to little finger. 

Extensor carpi ulnaris : common extensor tendon from 
external condyle of humerus{T), intermuscular septum(i') by 
aponeurosis from middle | of posterior border of ulna(A)— 
prominence on ulnar side of base of 5th metacarpal bone(T) (Pos- 
terior interosseous). Has separate sheath in anmdar ligament. 

Anconeus : posterior surface of external condyle of humerus(T) 
and deep fascia(F)— -outer side of olecranon, impression on upper 
I of posterior surface of ulna limited by oblique lme{F) (Mus- 
culo-spiral). The recurrent interosseous vessels lie beneath this 
muscle. 

POSTERIOE BRACHIAL REGION. 

Supinator brevis : external condyle, external lateral ligament 
of elbow-joint, orbicular ligament of radius, depression below 
lesser sigmoid cavity, external edge of ulna for 2 in.(E) — sur- 
rounds upper J of radius, is attached to all the neck, except at 
inner side, to the upper ^ of posterior, and upper of external 
surfaces(E) (Posterior interosseous). 

Extensor ossis metaoarpi pollicis : middle ^ of posterior 
surface of shaft of radius, special impression on superior and ex- 
ternal part of posterior surface of ulna for same length, interven- 
ing interosseous membrane(E)— base of 1st metacarpal, slip to os 
trapezium(T) (Posterior interosseous). The radial artery %dnds 
backwards beneath tendon near car2}us. 

Extensor primiinternodii pollicis, vd extensor brevis pollicis: 
posterior surface of radius and interosseous membrane below 
preceding muscle for about in. (f)— base of 1st phalanx of 
thumb(T) (Posterior interosseous). Goes through groove of 
annular ligament with extensor ossis metacarpi polHds. 

Extensor secundi internodii pollicis, vel extensor longus 
pollicis: posterior surface of ulna, on inner side and below 
extensor ossis metacarpi pollicis for 4 inches, interosseous mem- 
brane(F)— base of last phalanx of thumb(T) (Posterior inter- 
osseous). Tendon goes through separate sheath of annular liga- 
ment, and below is separated from other extensors of thumb by 
a triangular interval, which contains the radial artery. 

Extensor indicis : internal part of posterior surface of shaft of 
ulna for about 3 inches jnst below middle, and interosseous mein- 
brane(F)-— joins tendon of extensor communis digitorum to 2nd 
and 3rd phalanges of mdex-finger(T) (Posterior interosseous). 

THUMB, RADIAL REGION. 

Abductor pollicis : ridge of trapezium, upper part of annular 
ligament(F)— -outer side of base of Ist phalanx of thumb(T) 
(Median). 
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Opponens pollicis : anterior surface and ridge of trapezium, 
annular ligament(i’) —whole length of radial side of shaft of 1st 
nietacarpal(F). 

riexor brevis pollicis : anterior surfaces of trapezoid, os mag- 
num, and bases of 2nd and 3rd metacarpal bones, lower part of 
annular ligament(F)— by two heads into radial and ulnar sides of 
base of 1st phalanx of thumb(T) {Outer part, median ; Inner part 
ulnar), A sesamoid hone developed in each tendon of insertion. 
Deep palmar arch of radial, issues from behind inner head. 

Adductor pollicis: ridge on lower § of anterior surface of 
shaft of 3rd metacarpal{p) — ^ulnar side of base of 1st phalanx of 
thumb(T) (Ulnar). 

Note. — The following modification of some of the short 
muscles of the thumb is now frequently adopted 

Flexor brevis pollicis : Ouier head. Lower border of 
annular ligament — outer margin of the base of 1st phalanx of 
thumb (Median). Inner head. Inner side of base of Ist 
metacarpal bone— inner side of base of 1st phalanx of thumb 
(Ulnar). 

Adductor obliquus pollicis; Sheath of flexor carpi radialis, 
anterior carpal ligaments, os magnum, bases of 2nd and 3rd 
metacarpal bones— inner side of base of 1st phalanx of thumb 
(Ulnar). ^ 

Adductor transversus pollicis corresponds to the old adductor 
pollicis. 

LITTLE EINGBK, ULNAR REOION. 

Palmaris brevis : annular ligament, palmar fascia(F)— skinou 
ulnar side of palm(F) (Ulnar). 

Adductor, vel opponens minimi digiti : process of unciform 
bone, lower part of annular ligament(b^— ulnar edge of 5th meta- 
carpal(F) (Ulnar). 

Flexor brevis minimi digiti : tip of process of unciform, annu- 
lar ligament(F)— ulnar side of base of Ist phalanx of little Anger 
(t) (Ulnar). 

Abductor minimi digiti : pisiform bone, tendon of flexor carpi 
ulnaris(p)— ulnar side of base of 1st phalanx of little flnger(T) 
(Ulnar). 

MIDDLE PALMAR REOION. 

Lumbricales (4) : radial side of deep flexor tendons (2 inner 
from ulnar margins of 2nd and 3rd tendons also) (f)— radial 
side of tendinous expansion on dorsa of 1st phalanges of fingers 
(t) (2 outer median, 2 inner ulnar). 

Interossei dorsales (4) : Abduct from median line of hand. 
1st muscle {abductor indicia) : Outer head. From upper | of 
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ulnar border of 1st metacarpal{]i’). Inner head. Radial border 
of 2nd nietacarpal(F). The others from posterior part of lateral 
surfaces of both metacarpals, between which they lie — 1st and 
2nd muscles to radial side of 1st phalanx of index and middle 
fingers respectively, 3rd and 4th in similar manner to ulnar side 
of middle and ring fingers{T). All join expansion of common 
extensor on 1st pha]anx(T) (Ulnar). 

Interossei palmares (3) : Adduct to median line of hand. 
1st from ulnar side of 2nd metacarpal, 2nd and 3rd from radial 
sides of 4th and 5th metacarpals respectively(F) — 1st phalanx of 
finger from which they arise and on the same side as the origin 
(t) (Ulnar). 

MUSCLES AND FASOIiB OE BODY. 

BACK, 1st layer. 

Trapezius : spinous processes of all dorsal and 7th cervical 
vertebrse, with supra-spinous ligaments, ligamentum nuchas, 
inner |rd of superior curved line of occiput(T) — outer Ijrd of pos- 
terior surface of clavicle, superior edge of acromion, superior 
border of spine of scapula(F), and rough impression on spine 
about 1 in. from root{T) (Spinal accessory, Cervical plexus from 
3rd and -4th). Anterior margin forms posterior boundary of 
posterior triangle of neck 

Latissimus dorsi : spinous processes of lower 6 dorsal, supra- 
spinous ligaments(A) ; from the posterior layer of the lumbar 
aponeurosis, by which it is attached to all the lumbar and 
sacral spines, and posterior | of outer edge of iliac crest, beyond 
this for 1 in.(F), lower 3 or 4 ribs(F), and occasionally a slip 
from angle of scapula — bottom of bicipital groove of humerus 
(t) (Long subscapular). In the bach the latissimus is posterior to 
the teres major, but tioisting upon itself it is inserted anteriorly 
to it. 

BACK, 2nd layer. 

Levator anguli scapulae : posterior tubercles of transverse 
processes of upper three or four cervical vertebr8e(T)— vertebral 
border of scapula between spine and superior angle(F) (5th 
cervical and deep branches from cervical plexus 3rd and 4th). 
Forms part of floor of posterior triangle of neck 

Ehomboideus minor: ligamentum nuohse, spinous processes 
of 7th cervical and 1st dorsal vertebr2e(T)— vertebral border of 
scapula, opposite root of spine(l) (6th cervical), 

Ehomboideus major; spines and supra-spinous ligaments of 
upper 4 or 5 dorsal vertebree, below preceding(T)— -vertebral 
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border of scapula between spine and inferior angle{F) (5th cer- 
vical). Sometimes the fibres end in a tendinous arch near the 
hone. 

BACK, 8RD layer. 

Serratus posticus superior ; ligamentum nuohse, spinous pro- 
cesses of 7 th cervical and two or three superior dorsal vertebrse, 
supra-spinous ]igament(A)— upper borders and outer surfaces of 
2nd, 3rd, 4th, and 5th ribs external to angle(p) (External pos- 
terior branches of intercostal). 

Serratus posticus inferior : spinous processes of 11th and 12th 
dorsal, Ist, 2 nd, and 8 rd lumbar vertebrse, and united to tendon 
of origin of latissimus dorsi and to the fascia lumborum(A) — 
inferior borders of lower four ribs external to angle(F) (External 
posterior branches of intercostal). 

The vertebral aponeurosis. A thin membrane, attached to the 
spines of the dorsal vertebrfe, and passing outwards to the angles 
of the ribs. Below it is joined to the upper edge of the inferior 
serratus and the tendon of latissimus, whilst above it passes 
beneath the superior serratus and splenius to become continuous 
with the deep fascia of the neck. It binds down the erector 
spinse in the groove between the vertebral spines and the angles 
of the ribs. 

Splenius : lower ^ of ligamentum nuchae, spinous processes of 
7 th cervical and upper 6 dorsal vertebrse, supra-spinous liga- 
ments(A)-— apex and hinder border of mastoid process, 
outer ^ superior curved line of occiput(T ) ; GolU, posterior trans- 
verse processes of 1st, 2nd, and 3rd cervical vertebr 0 e(T) (Ex- 
ternal posterior branches of cervical). 

back, 4th layer. 

Erector spinse : Outer mass. Sacro-lumbalis, musculus acces- 
sorius, cervicalis ascendens. In7ier mass, Longissimus dorsi, 
transversalis colli, trachelo-mastoid. 

Erector spinse : posterior |th inner lip of iliac crest, from the 
sacral transverse processes, and lower part of posterior surface 
of sacrum, from the sacral, lumbar and lower 3 dorsal spines, 
with supra-spinous ligaments(T). Divides opposite last rib into 
sacro-lumbalis and longissimus dorsi (External posterior 
branches of sacral and lumbar). 

Sacro-lumbalis, vel ilio costalis : erector spm£e(]i')— angles of 
lower 6 or 7 ribs(T) (External posterior branches of lumbar and 
dorsal). 

Musculus accessorius : angles of lower 6 ribs(T) — angles of 
tipper 6 ribs, and transverse process of 7th cervical(T) (External 
posterior branches of dorsal). 
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Cervicalis ascendens ; angles of 3rd, 4th, 5th, and 6th ribs{T) 
— Posterior transverse tubercles of 6th, 5th, and 4th cervical 
vertebr8e(T) (External posterior branches of cervical). 

Longissimns dorsi [See erector spince, of which it forms 
nearly the whole of ike inner mass,) — Internally, Accessory- 
processes of lumbar and transverse processes of dorsal vertebrae 
(tf). Externally, Lumbar transverse processes(F), middle 
layer of fascia lumborum. To all the ribs except first two or 
three by fleshy processes between tubercle and angle(F) (Ex- 
ternal posterior branches of lumbar and dorsal). 

Transversalis colli: transverse processes of upper 6 dorsal 
vertebr3e(T) — Posterior tubercles of transverse processes of 6th, 
6th, 4tb, 3rd, and 2nd cervical vertebrffi(T) (External posterior 
branches of cervical). 

Trachelo-mastoideus : transverse processes of upper 6 dorsal 
vertebra3(T), articular processes of 7th, 6th, 5th, and 4th cervical 
vertebrae(T)— posterior edge of mastoid process(F) (External 
posterior branches of cervical). 

Spinalis dorsi; spinous processes of 11th and 12 th dorsal and 
1st and 2nd lumbar vertebr8e(iT)— Spinous processes of upper 
I or § of dorsal vertebrae(T) (External posterior branches of 
dorsal and lumbar). 

Spinalis cervicis ; spinous processes of 5th and 6th cervical 
vertebr8e(PT) — Spine of axis(x) {sometimes into Zrd and Ath cer- 
vical vertebrce) (External posterior branches of cervical). This 
muscle is frequently wanting. 

Complexus ; transverse processes of upper 6 dorsal and 7th 
cervical, articular processes of inferior 5 cervical, and spinous 
process of 7th cervical vertebrse(T) — Impression between superior 
and inferior curved lines of occiput(F) (Internal posterior branches 
of cervical, Suboccipital, Great occipital). The inner pari of 
this muscle is sometmes described as a separate muscle, called 
biventer cervicis. 


BACK, 5th layer. 

Semi-spinalis dorsi : transverse processes of 10th, 9 th, 8th, 
7th, and 6th dorsal vertebr 0 e(T)— Spinous processes of upper 
four dorsal and last two cervical vertebr8e(T) (Internal posterior 
branches of dorsal). 

Semi-spinalis colli; transverse processes of upper 6 dorsal 
and articular processes of lower 4 cervical vertebrse(FJ[') — 
spinous processes of 2nd, 3rd, 4th, and 5th cervical vertebrie(T) 
(internal posterior branches of cervical). 

Multifidus spines : back of sacrum as low as 4th sacral fora- 
men ; inner surface of posterior superior iliac spine, posterior 
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sacro-iliae ligament, mammillary processes of lumbar, transverse 
processes of dorsal, articular processes of lower 5 cervical 
vertebr8e(FT) — spines and neural arches of vertebrae from 3rd 
sacral to 2nd cervieal(F) (Internal posterior branches of sacral, 
lumbar, dorsal and cervical). Fills groove on either aide of 
spinous processes of vertebrce. 

Rotatores spinae, vel dorsi (eleven in number) : tip and 
upper edge of transverse process of a dorsal vertebra(p) — lower 
border of lamina of vertebra next above(A) (Internal posterior 
branches of dorsal). 

Inter-spinales : placed in pairs, one on each side of inter- 
spinous ligament between spinous processes (Internal posterior 
branches of cervical, dorsal, and lumbar). These muscles are 
wanting betioeen and 2nd cev'vical, and all the dorsal except 
first and last two pairs. 

Inter-transversales : lie between transverse processes. Cer- 
vical (seven pairs, two sets). One set attached to anterior, the 
other to the posterior tubercles. Dorsal. Single sets, from 
three to six in number, attached to the processes of the lower 
vertebrae. Inimhar. Four in number, the lower ones filling 
up the spaces between processes entirely (Internal posterior 
branches of cervical, dorsal, and lumbar). 

Extensor coccygis ; lower end of sacrum(T)— inferior part of 
coccyx(F). Frequently absent ; lies upon posterior mrface. 

ABDOMINAL BEOION. 

Ohliquus abdominis extemus : eight digitations from inferior 
borders and outer surface of eight lower ribs, upper five digitat- 
ing with serratus magnus, lower three with latissimus dorsi(F) 
— Anterior half of external lip of iliac crest, and aponeurosis in 
front of belly, which is attached to pubic spine and symphysis 
below(A), blends above with the fascia over the pectoralis major, 
and joins in the middle line with the opposite aponeurosis, form- 
ing the linea alba ; the rest of the fibres forming Poupards and 
Oimbernafs ligaments{k) (Inferior intercostal, Ilio-hypogastric, 
and Ilio-inguinal). 

The external abdominal ring is an opening formed by a diver- 
gence of some of the lower fibres of the aponeurosis of the ex- 
ternal oblique muscle ; it is situated just above the crest of the 
pubes, and transmits spermatic cord in male and round liga- 
ment in female. Boundaries — Below. Pubic crest. Above. 
Arched fibres. Laterally. External and internal pillars ; the 
external pillar is attached below to pubic spine, the internal 
pillar to pubic symphysis. The intercolumnar fascia passes 
between the pillars, and is prolonged downwards over the cord. 
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Poupart's Ligament. The part of the aponeurosis of the ex- 
ternal oblique extending between anterior superior iliac spine 
and pubic spine. The inner attachment is prolonged along the 
pectineal line, forming Oimb&rnat's ligament. 

Obliquus internus : outer | of Poupart’s ligament, anterior 
I middle lip of iliac crest, fascia lumborum between iliac crest 
and 12th rib(p) — inferior edges of cartilages of lower three ribs 
on posterior surface, aponeurosis blending with its fellow at 
linea alba; some of the lower fibres of the aponeurosis arch 
over spermatic cord, join tendon of transversalis just above 
pectineal line, forming the conjoined tendon, which is attached 
to pectineal line, and crest of pubes(T) (Inferior intercostals, 
Ilio-hypogastric). A poneurosis forms sheath to encase the rectus 
except at lower fourth posteriorly . 

Cremaster {peculiar to male) : middle of Poupart’s ligament 
and internal oblique(p) — crest of os pubis(T) (Ilio-inguinal). 

Transversalis : outer | Poupart’s ligament, anterior | inner 
lip iliac crest, inner surfaces of cartilages of lower six ribs(p), 
fascia lumborum(T)— lower fibres end in the conjoined tendon, 
inserted into pubes and pectineal Ime(T) ; rest of fibres terminate 
in an aponeurosis attached to linea alba (a) (Inferior intercostals, 
Ilio-hypogastric, Ilio-inguinal). As low as midway between 
pubes and umbilicus, the aponeurosis is posterior to the rectus, 
but beyond that spot it is anterior. 

The Posterior aponeurosis of the Transversalis or fascia 
lumborum is attached to the lower border of the last rib above, 
and to the ilio-lumbar ligament and posterior part of the iliac 
crest below. Tracing it towards the spine, it splits to enclose 
the quadratus, and becomes attached to the lumbar transverse 
processes. From the posterior of these layers a process is given 
off to the lumbar spines, enclosing the erector spinse. 

Eectns abdominis : pubic crest and symphysis(T)— ensiform 
appendix, cartilages of 6th and 7th ribs, bone and cartilage of 
5th rib{FT) (Inferior intercostal, Ilio-hypogastric). Traversed 
by three or four tendinous intersections, line(& tra.mmrsiv. 
Sheath of rectus. Aponeurosis of internal oblique splits at outer 
edge of muscle, one piece passing anteriorly, the other posteriorly. 
The posterior part is joined by aponeurosis of transversalis, and 
is deficient at lower fourth ; the lower free border forms the 
Fold of Douglas. The anterior part blends with aponeurosis of 
the external oblique. 

Pyramidalis : front of pubes and anterior pubic ligament (t) 
— linea alba(T) midway between umbilicus and pubes (Ilio- 
hypogastric). Enclosed in sheath of rectus, and frequency 
absent. 
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QuadratUB lumbonim : anterior part. Upper edge of trans- 
verse processes of 4tli and 5th lumbar vertebra— inner | lower 
border 12th rib. Posterior part. Ilio-lumbar ligament, and 
inner lip of iliac crest for 2 inches external to it(A). Apices 
of transverse processes of upper four hxuibar(T), inner ^ inferior 
border of 12th rib(F) (Anterior branches of lumbar). 


THOEACIO BEGION. 

Intercostales externi (11) : outer lip of groove on inferior 
border of rib, from the tubercle to costal cartilage(p) — outer edge 
of superior border of rib below(p) (Intercostal). Fibres run 
downwards and forwards. The corresponding spaces between 
the rib cartilages are occupied by the anterior intercostal apo- 
neurosis. 

Intercostales interni (11) : inner lip of groove on inferior 
border of rib, extending from angle to stemum(p)— inner 
edge of superior border of rib below (Intercostal). Fibres run 
downwards and backwards, but not so obliquely as the external 
muscles. The inner surface of each intercostal space between 
the tubercle and angle is occupied by the posterior inteoxostal 
aponeurosis. The intercostal vessels and nerve lie between the 
external and internal muscles. 

Infracostales (10) : inner surface of a rib, near angle(F)— 
inner surface of 1st, 2nd, or 3rd ribs below (ft) (Intercostal). 

Triangularis sterni ; side of ensiform appendix and sternum, 
as high as 8rd intercostal space, posterior surfaces of cartilages 
of 7th, 6th, and 6th ribs(F)— posterior surfaces of 2nd, 3rd, 4th, 
and 5th ribs at junction of bone and cartilage, aponexirosis pos- 
terior to internal intercostal muscles (tf) (Anterior branches of 
intercostal). 

Levatores costarum (12) : apex and lower border of transverse 
process of dorsal vertebra(T)— superior border of rib below, 
extending from tubercle to angle{F) (Intercostal). Isi muscle 
arises from 7fA cervical vertebra, and is inserted into outer border 
of 1st rib. 


niAPHRAGMATIC REGION. 

Diaphragma : posterior surface of ensiform appendix, internal 
surfaces of lower six ribs and cartilages(p), ligamenta areuata(A) 
(externa et interna). Right crus, from bodies and intervertebral 
substances of 1st, 2nd, 3rd lumbar vertebr8e(T). Left crus, from 
bodies and intervertebral substances of 1st and 2nd lumbar 
vertebrBe(T)— central tendon (Phrenic). The ligamentum arena- 
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PERINEAL REGION. 

Sphincter ani (extemus) ; tip and back of coccyx and sub- 
cutaneous fatty layer on either side (tp) — central perineal tendon 
(p) (Hsemorrhoidal branch of 4th sacral and inferior Haemor- 
rhoidal of pudic). 

Sphincter ani internus : the involuntary muscular fibres of 
the large intestine thickened about | inch deep. 

Bnlbo-cavemosns, vel accelerator, vel ejacnlator nrinse; 
central perineal tendon and rapM(v) — Posterior Jihres. Under 
surface of triangular ligament(p). Middle fibres surround bulb 
and corpus spongiosum. Anterior fibres. Side of corpus caver- 
nosum, and united with one on opposite side it encases dorsal 
vessels(A) (Muscular of perineal). 

Erector penis, vel ischio-cavemosus : internal surface of 
tuber ischii(TP)— internal and external surfaces of crus penis(T) 
(Muscular of perineal). 

Transversns perinsei; internal surface of pubic arch near 
tuber isehii(T)— central perineal teudon(p) (Muscular of peri- 
neal). 

Levator ani ; posterior surface of pubis near symphysis, spine 
of ischium, and between these two points from recto-vesical 
fascia, along attachment of obturator fascia(T)— central perineal 
tendon, sides of rectum and ooccyx(p) (Superficial perineal. 
Anterior 4th sacral). Form floor of pelvic cavity. 

Compressor vel constrictor urethrae : internal surface of 
pubic arch, posterior surface of triangular ligament(A) — muscle 
of opposite side(T) (Dorsal of penis). Surrounds membranous 
portion of urethra. 

Coccygeus : upper part of ischial spine, small sacro-sciatic 
ligament(TP) — side and anterior surface of coccyx and last piece 
of sacrum(E) (4th anterior sacral). 

Note. — In the female the perinseal muscles are essentially the 
same : for erector penis, read erector clitoridis, inserted into side 
of clitoris. The sphincter vapincs, corresponding to ejacnlator 
urinse, is attached to the central tendon of the perineum, and 
passing forwards on each side of the vagina— corpora cavernosa 
and body of clitoris. 

MUSCLES AND FASCIJl OF LOWER EXTREMITY. 

The Fascia lata of the thigh envelops the muscles and sur- 
rounds the limb. Above it is attached to the back of the sacrum 
and coccyx, to the iliac crest, to Poupart’s ligament, pubic body 
and ramus, ischial tuberosity and ramus, and to the lower edge 
of the great sacro-sciatic ligament. The iliodjdml band is a 
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thickened part attached above to the iliac crest and below to the 
head of the fibula and outer tuberosity of the tibia. The fascia 
lata is attached below to the head of the tibia and sides of the 
patella, being strengthened by aponeuroses from the vasti 
muscles. Behind the fascia passes across between the ham- 
string muscles, enclosing the popliteal space. 

The Saphenous Opening. This is an aperture in the fascia 
lata in upper and inner part of the thigh, through which the in- 
ternal saphenous vein passes. It is covered by the cribriform 
fascia. To describe it, the fascia is spoken of as consisting of 
two parts, a puhie portion on the inner side of the opening and 
continuous below with the iliac portion. 

The puhk portion passes up over the pectineus, adductor 
longus and gracilis, and behind the femoral sheath, blending 
externally with sheath of psoas and attached internally to the 
pectineal line and Gimbemat's ligament. 

The iliac portion, on the outer side of the saphenous opening, 
is attached externally to the iliac crest, Poupart’s ligament, pubic 
spine and pectineal line, joining here the pubic portion. From 
the pubic spine it passes down and out with a free margin, the 
superior cornu or falciform process of Burns, forming the outer 
margin of the saphenous opening, and becoming continuous 
below and internally with the pubic portion, the margin here 
being well defined and named the inferior cornu. 

Sheath of the Femoral Vessds. The upper part of the sheath 
surrounding the femoral vessels is called the crural sheath, which 
is formed by a prolongation from the transversalis fascia in front, 
and from the fascia covering the iliacus behind. It is divided 
into three compartments, the outer containing the artery, the 
middle one the vein, and the inner one, or crural canal, a lym- 
phatic gland. 

The crural canal, the innermost compartment of the femoral 
sheath, is about | in, long, reaching from Gimbernat’s ligament 
to the saphenous opening. 

The upper opening of the crural canal is called the crural ring, 
which is on a level with Gimbemat’s ligament, and is closed by 
a layer of sub-peritoneal fascia, the septum crurale. 

Boimdaries of the crural ring : — 

In front, superficial and deep crural arches. 

Behind, pubis, covered by pectineus ; pubic portion of fascia 
lata. 

Internally, Gimbernat’s ligament, conjoined tendon. 

Externally, femoral vein. 

The superficial crural arch is Poupart’s ligament. 

The deep crural arch is a thickened bundle of fibres of the 
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tesaisversaHs fascia, attached to Poupart’s ligament outside the 
femoral vessels, and passing across the femoral sheath to the 
ilio-pectineal line behind Gimbemat’s ligament. 

ILIAC REGION. 

Psoas magnus : transverse processes and sides of bodies of all 
the lumbar and body of 12th dorsal vertebrse(p) (the fleshy fibres 
are only attached to upper and lower margins of bodies, and in- 
tervertebral substances, being connected by a tendinous arch 
between)~-small trochanter of femur, receiving some fibres from 
the iliacus(T) (Branches from lumbar plexus). 

Psoas parvus : bodies of 12th dorsal and 1st lumbar vertebrae 
and intervertebral disc(p)~ilio-pectineal line(T) (Branch from 
lumbar plexus). Frequently absent. 

Iliacus : upper ^ of iliac fossa, ilio-lumbar ligament, ala of 
sacrum, and capsule of hip-joint(p) — tendon of psoas, triangular 
surface anterior to and below the small trochanter(p) (Anterior 
crural). Passes beneath Poupart’s ligament with the psoas. 

ANTERIOR FEMORAL REGION. 

Tensor vaginee femoris : outer edge of iliac crest for one inch, 
anterior superior iliac spine, and half notch below it(A)— fascia 
lata (ilio-tibial band) about ^ down thigh, anterior to great tro- 
chanterfp) (Superior gluteal). 

Sartorius : anterior superior iliac spine, and half notch below 
(a)— inner side of tibia, by side of tubercle, reaching by its upper 
edge as fat back as internal lateral ligament(AT) (Middle cuta- 
neous or special branch from anterior crural). Longest muscle of 
bodyt crosses thigh obliquely^ forming outer boundary of Scarpa’s 
triangle; lies over the roof of Hunter’s canal; lower tendon 
pierced by patellar branch of greai saphenous nerve. 

Quadriceps extensor— composed of 

Vastus externus : upper half of shaft of femur, thus : from 
base of neck, anterior and outer parts of base of great trochanter, 
and line from great trochanter to linea aspera, upper half of ex- 
ternal lip of linea aspera, external intermuscular septum(AF) — 
common extensor tendon, and slip to outer side of patella(T) 
(Anterior crural). 

Vastus inteTaust inner lip of linea aspera, lower part of 
spiral line, tendons of adductores longus and magnus (ta) — 
common tendon and inner side of patella(T) (Anterior crural). 

Crureus : upper | anterior and outer surfaces of shaft of 
femur, lower half external intermuscular septum(E)-— common 
tendon(A) (Anterior crural). 
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Eectas femoris : Isi head. Anterior inferior iliac spine(T). 
2nd head. Groove above acetabulum(T) — common extensor 
tendon into upper border of patella(T) (Anterior crural). 

The common extensor tendon is inserted into the upper and 
lateral edges of the patella, very few fibres being prolonged over 
bone to help form the ligamentum patellm. 

Suhcrureus : two slips from anterior surface of shaft of femur 
in lower fourth{F)— synovialsacof knee*ioint(E) (Anterior crural). 

INTERNAL FEMORAL REGION. 

Gracilis: internal margin of pubic border of hip-bone ; viz., 
opposite lower half of symphysis and upper half of pubic arch (a) 
—inner side of tibia superior to semi-tendinosus, but inferior to 
backward prolongation of insertion of sartorius(T) (Anterior 
branch of obturator). 

Pectineus : Ilio-pectineal line and triangular surface anterior 
to it(F)— posterior to small trochanter and upper half of line 
leading from it to linea aspera(T) (Anterior crural, and Anterior 
branch of obturator). 

Adductor lougus : anterior surface of pubes below angle of 
crest and symphysis(T)— inner lip of linea aspera(F) (Anterior 
division of obturator). Forms internal boundary of Scarpa’s 
triangle. 

Adductor brevis ; ramus of pubis, extending from adductor 
longus to middle of ramusfk’A)— behind pectineus into line lead- 
ing from small trochanter to linea aspera(F) (Obturator, generally 
anterior branch). Anterior division of obturator nerve placed 
in front and posterior part behind, the internal circumjiex artery 
between dipper border and obturator externus. 

Adductor magnus : pubic arch, from symphysis to tuber 
ischiifA) — Anterior part. Line from great trochanter to linea 
aspera, inner lip of linea aspera, upper half of line leading to 
inner condyle(F). Posterior part. Tubercle above inner condyle 
(t) (Posterior division of obturator. Great sciatic). Between 
the two parts of the muscle there is an interval, the femoral 
opening, which transmits the femoral vessels. 

Hunter’s Canal. A space extending from the apex of 
Scarpa’s triangle to the opening in the adductor magnus, con- 
taining the femoral vessels and long saphenous nerve. It is 
formed by aponeurotic fibres passing from the adductores magnus 
and longus to the vastus intemus, 

gluteal region. 

Gluteus maximus; space between superior curved line and 
posterior J of outer lip of iliac crest, aponeurosis over erector 
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spinse, posterior surface of coccyx, last piece of sacrum, and 
great sacro-sciatic ligament(i’) —gluteal ridge between linea 
aspera and great trochanter! ap), fascia lata(i!’) (Inferior gluteal). 

Part8 hemath the gMetts fmximm : part of gluteus medius, 
the pyriformis, gemelli, inferior and superior, quadratus femoris, 
upper part of adductor magnus, tendon of obturator internus, 
origins of semi-membranosus, semi-tendinosus, and biceps. 
Superficial branch of gluteal artery, sciatic vessels and nerves, 
pubic vessels and nerve, nerve to obturator internus. Three 
bursas, one over great trochanter, one over tuber ischii, one 
over vastus externus. Great sacro-sciatic ligament. Great 
trochanter and tuber ischii. 

Gluteus medius i Bone between iliac crest and superior 
curved line above, and middle curved line below, fascia(i’)-— 
outer surface of great trochanter from tip posteriorly to base an- 
teriorly{F) (Superior gluteal). Conceals gluteal vessels a^id nerve. 

Gluteus minimus: posterior surface of hip-bone between 
middle and inferior curved lines(F)— impression on anterior part 
of great trochanter(P} (Superior gluteal). 

Pyriformis : anterior surface of sacrum, from 2nd, 3rd, and 
4th pieces between anterior foramina, upper margin of great 
sciatic notch, great sacro-sciatic ligament(F) —posterior part 
of upper edge of great trochanter(T) (2nd Sacral). Goes through 
great sacro-sciatic foramen. 

Obturator internus : posterior surfaces of pubic arch, obturator 
membrane, and bone behind ; from great sciatic notch, fascia(F) 
— front of inner surface of great trochanter with the gemelli(T) 
(Sacral plexus). Passes through small sacro-sciatic foramen. 

Gemellus superior : outer surface of ischial spine(F) — superior 
border of great trochanter anterior to the pyriformis with 
obturator internus(T) (Sacral plexus). 

Gemellus inferior : superior and outer border of tuber ischii 
(p)— superior border of great trochanter with obturator internus 
(t) (Sacral plexus). 

Obturator externus : anterior half of outer surface of obturator 
membrane, rami of pubis and ischium(p) — digital fossa at root of 
great trochanter(T) (Posterior division of obturator). 

Quadratus femoris: external border of tuber ischii(p)— 
tubercle on posterior inter-trochanteric ridge, and downwards as 
far as insertion of adductor magnus(p) (Sacral plexus). 

POSTEEIOU PEMOBAL REGION. 

Biceps : Long head. Lower and inner impression on tuber 
ischii(T). Short head. Outer lip of linea aspera, upper part of 
line to exte>'nal condyle, external intermuscular septum(p)— 'by 
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two slips embracing the external lateral ligament upon the outer 
side of head of fibula and outer tuberosity of tibia(T) (G-reat 
sciatic). Forms outer hamstring. 

Semi-tendinosus : Lower and inner impression on tuber ischii 
with the biceps(T), tendon of biceps(F) — upper part of internal 
surface of tibia, under cover of the sartorius{T) (Great sciatic). 

Semi-membranosus : upper and outer impression on the tuber 
iscbu(TA)— (1) hinder part of lower lip of groove on internal 
tibial tuberosity(T) beneath internal lateral ligament— (2) forms 
principal part of posterior ligament of knee — (3) into fascia over 
popliteus (Great sciatic). 

ANTERIOR TIBIO-FIBIJLAR REGION. 

Tibialis antiens ; external tuberosity and upper § of external 
surface of shaft of tibia, contiguous interosseous membrane, 
fascia and intermuscular septum(F) — inner surface of internal 
cuneiform; base of metatarsal bone of great toe(T) (Anterior 
tibial). Passes through innermost compartment of annular 
ligament. Outer border conceals anterior tibial vessds. 

Extensor proprius haUncis : middle of anterior surface of 
shaft of fibula, contiguous interosseous membrane(F) — base of 
last phalanx of great toe(T) (Anterior tibial). Anterior tihiod 
vessels lie on the inner side, but the tendon crosses to inn&i' side 
of vessels under annular ligament. 

Extensor longus digitorum : external tuberosity of tibia, 
head and upper | of anterior surface of shaft of fibula, interos- 
seous membrane(F) — by four tendons into the middle and last 
phalanges of four outer toes(T) (Anterior tibial). 

Peroneus tertius: lower | of anterior surface of shaft of 
fibula, interosseous membrane, intermuscular septum(F)— base 
of 5th metatarsal on dorsal surface(T) (Anterior tibial). 

POSTERIOR TIBIO-FIBULAR REGION, SUPERPIOIAL LAYER. 

Gastrocnemius *. Inner head. Impression on upper and pos- 
terior part of inner condyle(T), line above condyle(F). Outer 
head. Impression on external surface of outer condyle ( t), upper 
and posterior part of condyle(F) — unites with tendon of solens 
to form tendo Achillis, inserted into lower half of posterior 
surface of tuber calcis(T) (Internal popliteal). 

Soleus: posterior surface of head, and upper ^ of posterior 
surface of shaft of fibula, oblique line and middle | of posterior 
edge of tibia(A) — tendo Achillis (Internal popliteal). Posterior 
tibial vessels and nerve lie beneath. 


4 
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Plantaxis: line above outer condyle, posterior ligament of 
knee-joint(F) — tuber caleis, with or by side of tendo Achillis(T) 
(Internal popliteal). Tendon, longest in body. 

POSTEEIOR TIBIO-FIBTJLAE REGION, DEEP LAYER. 

The Fascia of the leg invests the limb except the inner sur- 
face of the tibia ; it is continuous above with the fascia lata of 
the thigh, and below with the annular ligaments of the ankle, 
being attached in front to the anterior and inner borders of the 
tibia. 

Popliteus : anterior half of impression on external surface of 
outer condyle{T), posterior ligament of knee-ioint(p)~-triangular 
space on posterior surface of shaft of tibia above oblique line(E) 
(Internal popliteal). For7ns floor of 'popliteal space ; arises in 
capsule of joint hut outside synovial membrane. 

Flexor longus hallucia : lower | of posterior surface of shaft 
of fibula, intermuscular septum (p)— base of last phalanx of great 
toe(T) (Posterior tibial). Goes th'ough groove in astragalus. 

Flexor longus digitorum : inner part of posterior surface of 
shaft of tibia, from oblique line to 3 in. from lower end, aponeu- 
rosis over tiliialis posticus(p) — four tendons, joined by flexor 
accessorius, passing through slits in tendon of flexor brevis digi- 
torum, to bases of last phalanges of four outer toes(T) (Posterior 
tibial). 

Tibialis posticus : posterior surface of interosseous membrane 
except below, and aponeurosis superficial to it. External part 
of posterior surface of tibia from head to 2 in. from lower end. 
Internal surface of shaft of fibula(p)— tubercle on scaphoid bone, 
slips to cuneiform, cuboid, bases of 2nd, 3rd, and 4th metatarsals, 
and sustentaculum tali (i) (Posterior tibial). 

EIBULAR REGION. 

Peroneus longus : upper | external surface of shaft of fibula, 
fascia, intermuscular septum(F) — ^internal cuneiform and base of 
1st metatarsal(T) (Musculo-cutaneous). J finds round grooves 
behind external malleolus mid outer boi'der of cuboid bone, 

Peroneus brevis -. lower § external surface shaft of fibula, in- 
termuscular septum{F)— -projection at base of 5th metatarsal(T) 
(Musculo-cutaneous). 

The Anterior Annular Ligament consists of two parts. A 
superior or vertical part, attached to the anterior border of the 
tibia internally, and to the anterior border of the fibula 
externally, being continuous above with the fascia of the leg, and 
divided into two compartments, the internal one for the tibialis 
anticus tendon, the outer one for the extensor longus digitorum 
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and peroneus tertius tendons. An inferior or horizontal part 
attached internally to the inner malleolus and plantar fascia, 
and externally to the upper surface of the os calcis. It contains 
three compartments, the internal one for the tibialis anticus 
tendon, the middle one for the extensor proprius hallucis tendon, 
and the external one for the extensor longus digitorum and 
peroneus tertius tendons. 

The Internal Annular Ligament passes between the inner 
malleolus and the inner margin of the os calcis, being continuous 
above with the deep fascia, and below with the plantar fascia. 
It is divided into three compartments. The one next the 
malleolus transmits the tibialis posticus tendon, the next one 
the flexor longus digitorum, and the lowest, on the astragalus, 
the flexor longus hallucis. Between these last two canals the 
posterior tibial vessels and nerve pass under the ligament. 

The External Annular Ligament passes from the outer 
malleolus to the os calcis, binding down the peronei tendons. 

The Plantar Fascia consists of a central and two lateral 
parts. 

The inner part covers the abductor hallucis, and is con- 
tinuous with the dorsal fascia. 

The outer part covers the abductor minimi digiti, and extends 
from the external tubercle of the os calcis to the base of the 5th 
metatarsal. 

The central part is attached behind to the internal tubercle 
of the os calcis, and, extending forwards, splits up into five parts 
at the heads of the metatarsal bones, one part passing to each of 
the toes. 


FOOT, DORSAL REGION, 

Extensor brevis digitorum : external surface of os calcis in 
front of groove, annular ligament(F) — four tendons, inner one to 
base of Ist phalanx of great toe, rest to outer side of tendons of 
long extensor to 2nd, 3rd, and 4th toes{T) (Anterior tibial). 

FOOT, plantar REGION, IST LAYER. 

Abductor hallucis : inner side of large tubercle on under sur- 
face of os calcis, plantar fascia, internal annular ligament, inner 
border of foot(F)— inner side of base of 1st phalanx of great 
toe(T) (Internal plantar). 

Flexor brevis digitorum : front part of inner tubercle of os 
calcis(T), plantar fascia(p), intermuscular septa(p) — four tendons 
to middle phalanges of four outer toes(T) (Internal plantar.) 

Abductor minimi digiti ; outer tubercle and fore part of 
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inner tubercle of os calcis, plantar fascia, intermuscular septa(p) 
—outer side of base of 1st phalanx of little toe (External 
plantar. 

FOOT, PLANTAB BEGION, 2nD LAYEB. 

Flexor accessorius : In7ier head. Inner concave surface of os 
calcis(p). Outer head. Outer surface of os calcis in front of 
outer tubercle, ligamentum longum plant 0 e(T) — long flexor ten- 
don8{p) (External plantar). 

lumbricales (4) : long flexor tendon, from two tendons, except 
most internal one(p)— -inner sides of bases of 1st phalanx of four 
outer toes, and dorsal expansion(T) (Internal plantar, 1st ; Ex- 
ternal plantar, 2nd, 3rd and 4th). 

FOOT, PLANTAR REGION, 3rD LAYER. 

Flexor brevis hallucis : internal border of cuboid(T), tendon 
of tibialis posticus(T)— outer and inner sides of base of 1st 
phalanx of great toe(T) (Internal plantar). 

Adductor obliquus hallucis : bases of 2nd, 3rd, and 4th 
metatarsals, sheath of peroneus longus(p) — outer side of base of 
1st phalanx of great toe(T) (External plantar). 

Flexor brevis minimi digiti : base of 5th metatarsal, sheath 
of peroneous longus(p)— outer side of base of 1st phalanx of little 
toe(T) (External plantar). 

Adductor transversus pollicis vel Transversalis pedis : cap- 
sules of metatarso-phalangeal joints of three outer toes(p) — outer 
side of base of 1st phalanx of great toe(T) (External plantar). 

FOOT, PLANTAR AND DORSAL INTEROSSEOUS REGION. 

Interossei dorsales (4) : by two heads from adjacent sides of 
metatarsal bones(p)— side and dorsal expansion of 1st phalanx 
thus : the inner two go to 2nd toe, one on each side, outer two 
to outer sides of 8rd and 4th toes respectively(T) (External 
plantar). Abduct from middle line of 2nd toe. 

Interossei plantares (3) : under and inner sujffaees of three 
outer metatarsal bones(p) — inner side of base of 1st phalanx of 
same toes(T), and dorsal expansion on 1st phalanx (y) (External 
plantar). Adduct to middle, line of 2nd toe. 

ACTION OF MUSCLES. 

HEAD AND NECK. 

Scalp : 

Moved forwards by anterior fibres of occipito-frontalis. 

Moved backwards by posterior fibres of ooeipito-frontalis. 
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External Ear ; 

Raised by attrahens aurem. 

Drawn forwards by attoUens aurem. 
Drawn backwards by retrahens aurem. 

Membrana Tympani: 

Tightened by tensor tympani. 

Eyebrow: 

Depressed by orbicularis palpebrarum. 
Elevated by occipito-frontalis. 

Wrinkled by corrugator supercilii. 

Eyelids : 

Closed by orbicularis. 

Opened by levator palpebrae superioris. 

Eye: 

Elevated by rectus superior. 

Depressed by rectus inferior. 

Adducted by rectus internus. 

Abducted by rectus externus. 

Rotated down and out by superior oblique. 
Rotated up and out by inferior oblique. 

Moutb : 

Glased by orbicularis oris. 

Retracted by risorii, bucciuatores. 


Upper Lip 
Elevated by 
Lower Lip : 


( levatores labii superioris. 

< levatores labii superioris alieque nasi. 
( zygomatici. 


EkmUdhi S levatores labii Werioris. 

‘ I lower part of orbicularis. 
Depressed by depressores labii inferioris. 


Angle of Montb : 

Elevated by levator anguli oris. 
Depressed by depressor anguli oris. 

Lower Jaw : 

I platysmata. 
digastric! 
mylo-hyoides. 
genio-byoides. 
genio-hyo-glossi. 
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Lower Jaw {continued ) ; 

i massetera. 

Elevated by < internal pterygoids. 

( temporals. 

Moved forwards by external pterygoids. 

Moved from side to side by external pterygoids acting alter- 
nately. 

Tongue : 

Protruded by genio-hyo-glossi (posterior fibres). 

fgenio-hyo-glossi (anterior fibres). 

Retracted by 4 hyo-glossi. 

[stylo-glossi. 

Tiy raised by superior linguales. 

Tip depressed by inferior linguales, stylo-glossi. 

Base raised by stylo-glossi, palato-glossi. 

deprees^i iy | tenor part). 

Made concave from dde to side % genio-hyo-glossi. 
Pharynx : 

Contracted by constrictors. 

Soft Palate : 


I palato-glossi. 

( palato-pharyng 
ilfadfe te7ise by tensores palati. 


Hyoid Bone : 


Raised by 

Glottis : 


[ omo-hyoides. 
sterno-hyoides. 
sterno-thyroides. 
thyro-hyoidea. 
digastrici. 
stylo-hyoides. 
mylo-hyoides. 

1 genio-hyoides. 
fgenio-hyo-glossi. 


Opened by crico-arytsenoidei postici. 


Closed by 

Vocal Cords : 


I arytjenoidei. 
crico-arytsenoidei lateralcs. 


Made te^ise by crico-thyroidei. 
Relaxed by thyro-arytaenoidei. 
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Epiglottis : 

Depressed by thyro-epiglottideus* 
Head ; 


Extended by 


Flexed by 


Moved to 


trapezii. 
splenii capitis, 
trachelo-mastoidei. 
complexus. 
recti postici minores, 
bliqui superiores. 
platysmata. 
sterno-mastoidei. 
recti antici, majores et minores. 
one stemo-mastoid. 
one tracbelo-mastoid. 
one splenius capitis, 
rectus lateraKs. 


rectus anticus major. 

EotaM md 

same side by 1 ^ 

^ rectus posticus major. 

\,obliquus inferior. 

Rotated and face turned to opposite side, sterno-mastoid. 


Spine ; 

Flexed by 


Cervical regio 
Dorsal i 

I Lumbar region 


Cervical region 


Extended by 


longi colli. 

^scaleni antici. 

/ recti abdominis. 

\,obliqui externi et iuterui. 
psose. 

splenii colli, 
cervicales ascendentes. 
transversales colli, 
semi-spinales colli, 
inter-spinales. 
inter-transversales. 
Vsupra-spinales. 
f spinales dorsi. 
longissimi dorsi. 
sacro-lumbales. 

Dorsal and lum- 
bar regions . . . miiltifidi spinse. 

semi-spinales dorsi. 
interspinales dorsi. 
intertransversales dorsi. 
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Spine {continued ) : 

Rotated to same side by 


t splenius colli. 

I obliquus internus. 
' multifidus spinse. 


Rotated to opposite side by ai-spi 

[ obliquus exteruus. 

Muscles of ordinary Inspiration : 

External intercostals. 

Internal intercostals (the parts between the rib cartilages), 
Serrati postici superiores. 

Levatores costarum. 

Scaleni. 

Diaphragm. 

Quadrati lumbornm (by fixing last rib). 

Muscles of forced Inspiration : 

Peetoralea, majores et miuores (arms being fixed). 

Serrati magni (scapulae being fixed). 

Subclavii. 

Latissimi dorsi (with arms fixed). 

Stemo>mastoides. 

Stemo-hyoides. 

Oervicales ascendentes. 


Muscles of forced Expiration : 

Internal intercostals (between the bones). 
Infra "Costales. 

Triangularis sterni. 

Serrati postici inferiores. 

Obliqui externi, 

Obliqui interni. 

Transversales. 

Recti. 

Pyramidales. 

Levatores ani, 

UPPEE MMB. 


/ pectoralis mi] 

\serratus magi 

Mov^ iy {SSei, major et mmcr. 

Moved upwards by ...{kS“anguli eoapiK. 

Moved dotomoards by serratus magnus. 

Shoulder : C pectoralis major. 

Flexed by J deltoid, anterior I, the limb being 

[ raised. 
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Shoulder [conlAmed) : 
Extended ly ... 

Adducted by 
Abducted by ... 

Rotated in by,.. 

Rotated out by 

Elbow ; 

Flexed by 


Extended by ... 

Hand : 

Pronatedhy ... 

Supimted by ... 

Wrist ; 

Flexed by 


Extendedby ... 


'teres major, 
latissimus dorsi. 

deltoid, posterior the limb being 


r coraco-brachialis. 

..i flexors and extensors, 
[ long head of triceps. 

C deltoid. 

..J supra-spinatiis. 

(^long head of biceps. 

{ subscapnlaris. 
pectoralis major, 
latissimus dorsi. 
teres major. 


^biceps. 

brachialis anticus. 

J supinator longus. 
extensor carpi radialis longior, 
muscles attached to internal con 
V dyle of humerus. 

{ triceps, 
anconeus. 

muscles attached to external con- 
dyle of humerus. 


pronator radii teres, 
pronator quadratus. 
biceps. 

- supinator longus. 
supinator brevis. 

'flexor carpi radialis. 
flexor carpi ulnaris. 
palmaris longus. 

' flexor sublimis digitorum. 
flexor profundus digitorum. 

^flexor longus pollicis. 
j'extensores carpi radialis longior et 
brevior. 

extensor carpi ulnaris. 
extensor communis digitorum. 
extensor indicis. 
extensor minimi digiti. 

[extensores pollicis. 



62 


THE POCKET GRA Y. 


Wrist ( 

AhfJucfpd bv f extensores pollicis. 

^oaucm oy extensors. 

Adducted by ulnar flexors and extensors. 


Hip; 


LOWER LIMB. 


psoas magnus, 
iliacus. 
sartorius. 

Flexed by pectineus. 

adductor 1 
adductor brevis, 
jectus femoris. 

Extended by gluteus maximus. 

{ 3 adductors. 


Adducted by 


Abducted by 


pectineus. 
gracilis. 

■gluteus medius. 
gluteus minimus, 
tensor vaginse femoris. 
gluteus maximus. 

pyriformis, gemelli and obturator 
internus, when the hip is flexed. 
^ gluteus maximus. 


Rotated out by 


Rotated in by... 

Knee : 


iliacus. 

quadratus femoris. 
obturator externus. 
gemelli, pyriformis and obturator in- 
^ ternus when the hip is extended. 
Tanterior fibres of 2 smaller glutei. 

■! tensor vaginse femoris (limb being 
( abducted). 


semi-tendinosus. 

semi-membranosus. 


Flexed by 


Extended by quadriceps 
Rotated out by biceps. 


pc 

gr 

sartorius. 

gastrocnemius. 

plantaris. 

extensor. 
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Tibia : 


Rotated in by... 


Ankle: 

Flexed by 


Extended by ... 


Foot : 


'popliteus (at commencement of 
flexion of knee-joint). 

^ senxi-membra 
" semi-tendino! 
gracilis. 

.sartorins. 

rtibialis anticns. 

,4 long extensors of toes. 

[peronens tertins. 

'gastrocnemius. 

soleus. 

_ plantaris. 

‘I tibialis posticus, 
long flexors of toes. 

.peronei, longus et brevis. 


{ tibialis posticus. 

I tibialis anticus. 

' 1 flexor longus hallucis. 
(.flexor longus digitorum. 


Ollier bonier rarndby . 

^ (.extensor longus digitorum. 


THE AETERIES. 

AETERIES OF HEAD AND NECK. 

The Subclavian. Arteries . — Extent: Eighty from innomi- 
nate opposite right stemo-clavicular articulation. Left, from 
transverse part of arch of aorta. Both pass into neck, arching 
outwards over pleura ; lying on first rib, between scalenus 
anticus and medius, to end at outer border of it. 

Divisions : The scalenus anticus, passing anteriorly to artery, 
is used to divide it into three parts, viz. 

1st part, from origin of vessel to inner border of scalenus 
anticus. 

2nd part, portion posterior to scalenus anticus. 

3rd part, from outer edge of scalenus to external border of 1st 
rib. 
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RELATIONS OF THE IST PART OF THE BIOHX SUBCLAVIAN. 


Below. 


Bck'md. 


Skin. 

Superficial fascia. 

Platysma. 

Deep fascia. 

Sterno-mas- 
toid 

Sterno-hyoid 

Stemo-thy- 
roid 

Fascia from ant. 
border of sca- 
lenus ant. 


Internal ju- ) 
gular ' 

Vertebral ) 

Pneumogas- \ 
trie, with 
lower ear- V 
diac branch 
Phrenic 


Pleura. Longus colli 

Recurrent laryn- muscle, 
geal nerve. Recurrent 

laryngeal 


Below and in Front. 
Subclavian 
Commence- 
ment of in- 
nominate 


RELATIONS OP IST PART OP LE£’T SUBCLAVIAN. 


In Front. 


Imier Side. Behind. 


Skin. 

Superficial fascia. 

Platysma. 

Deep fascia. 

Sterno-mas- 

toid 

Sterno-hyoid 

Sterno-thy- I 
void I « 

Fascia from ant. 
border of sca- 
lenus ant. 


Internal ju- 
gular 

Loftinnomi- )- 
nate [ 

Vertebral j 

Phrenic nerve. 


g 


Left carotid. 
Trachea. 
CEsophagus. 
Thoracic duct. 
Pneumogastric. 
Lower cardiac 
branches of 
sympathetic. 


Longus colli. 
CEsophagus. 
Thoracic duct. 
Inferior cervical 
ganglion. 

Cord of sympa- 
thetic. 

Older Side and 
Behind. 
Left lung. 
Pleura. 


RELATIONS OF 2ND PART OF SUBCLAVIAN. 


In Front. 


Below, 


Skin. Subclavian vein 

Superficial fascia. (below level). 
Platysma. Phrenic nerve. 

Stemo-mas ^ . 
toid (clavi- j J 
cular origin) 

Scalenus anti- j A 
cus J 3 


Middle scalenus , Pleura, 

Trunk of last cer- 
vical and 1st Above. 
dorsal nerves. Brachial plexus. 
Pleura. 


liferves. 
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KELATTONS OP SRD PABT OP StJBOEAVTAX. 

Contained in subclavian triangle, and enclosed in tube of deep 
cervical fascia. 


Jn Fmit. 


Belor. 


Skin. 

Superficial fascia. 
Descending cut. br. of 
cervical plexus. 
Platysma. 

Deep fascia. 

External jugular 
Subclavian 
Br. from cephalic to 
Gxt. jugular 
Supra»seapular 
Transverse cervical 


Supra-scapular artery. 
Clavicle. 

Subclavius. 

Nerve to subclavius. 

Above. 

Brachial plexus. 


1st rib. 

Behind. 

Scalenus medius. 


BRANCHES PROM THE IST PART, 

Vertebral : from upper and back part. Passes upwards and 
backwards, behind inferior thyroid artery and internal jugular 
vein, then between scalenus antieus and longus colli, to enter 
foramen in transverse process of 6th cervical vertebra. As- 
cends corresponding foramina as far as axis, having vertebral 
vein in front, and cervical nerves behind. It then passes out- 
wards and upwards, through foramen in atlas, and winds back- 
wards and inwards in vertebral groove of atlas, lying at the 
bottom of the suboccipital triangle between the straight and 
oblique muscles, having the trunk of the suboccipital nerve 
below it, and the posterior branch of same nerve crossing it 
posteriorly. It pierces posterior occipito-atlantal ligament and 
enters skull through foramen magnum. It then winds round 
bulb, passing between hypoglossal and anterior root of 1st 
cervical nerve to front of medulla, uniting with fellow, to form 
the basilar artery, at the lower border of the pons. 

Cervical Branches : — 

Lateral spinal : each enters spinal canal through an inter- 
vertebral foramen, dividing into 'posterior to supply o.ord 
membranes, and arAerw to supply bodies of vertebrte. 

Muscular : to deep cervical muscles. 

Ormiial BraTiclm 

Posterior meningeal : (2) arise opposite foramen magnum, 
to falx cerebelli. 
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Posterior spinal : arises opposite posterior part of medulla, 
passes down back of cord behind roots of nerves, anastomising 
with spinal branches coming through intervertebral foramina. 

Anterior spinal ; given off near end of artery, descends in 
front of medulla, unites with opposite fellow just below foramen 
magnum to form a single artery, descends along the cord, 
anastomising like the posterior artery ; supplies pia mater and 
cord. 

Posterior inferior cerebellar: arises near pons, backwards 
and outwards between spinal accessory and pneumogastric 
nerves, to reach under surface of cerebellum ; divides into two 
branches, one continuing back in sulcus between two hemi- 
spheres, the other outwards to supply under surface of cere- 
bellum, and anas, superior cerebellar. Supplies hemisphere, 
vermiform process, and choroid plexus of 4th ventricle. 

Thyboid axis : a short thick trunk from front of artery near 
scalenus anticus, quickly dividing into ; — 

Inferior thyroid ; passes upwards on longus colli ; then 
inwards and downwards behind sheath of carotid and sympa- 
thetic, finally outwards and upwards to under part of thyroid 
body j anas, opposite fellow and superior thyroid. 

Branches : — 

Ascending cervical : arises as artery turns behind sheath, 
ascends parallel to phrenic nerve and between scalenus anticus 
and rectus anticus major, supplying them, the cord and its 
membranes. 

Laryngeal : upwards on trachea to back of larynx, with 
recurrent laryngeal nerve. 

Tracheal : to trachea ; anas, bronchial. 

(Esophageal : to supply oesophagus. 

Supra-scapnlar ; runs dovrawavds at first, over scalenus anti- 
cus, crosses 3rd part of subclavian, then transversely outwards, 
behind and parallel to clavicle, to upper edge of scapula under 
cover of trapezius ; inclining downwards with nerve to pass 
over supra-scapular notch, enters supra-spinons fossa in contact 
with the bone beneath supra-spinatus, which it supplies. It then 
winds over neck of scapula to infra-spinous fossa and anas, with 
posterior scapular and dorsal snbscapular. 

Branches 

Mttscular : to neighbouring muscles. 

Supra-acromial : through trapezius to acromion ; ana.s. acro- 
mial thoracic. 

Suhscapular : arises as artery passes over notch ; anas, in 
subscapnlar fossa with posterior scapular and snbscapular of 
axillary. 
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Infra-splnoiis : descends on neck of scapula to fossa ; anas. 
dorsal of subscapular and posterior scapular. 

Articular : to shoulder joint. Nutrient : to scapula. 

Transverse cervical : over scaleni muscles and brachial plexus 
to outer edge of levator anguli scapulae, there dividing into : — 

Superficial cervical: ascends beneath anterior edge of tra- 
pezius, supplying it together with glands, integuments and other 
muscles of that region; anas, superficial branch of arteria 
piinceps cervicis. 

Posterior scapular: backwards to superior angle of scapula 
beneath levator anguli, then downwards along vertebral border 
of scapula under the rhomboids; anas, supra-scapular, sub- 
scapular, supplying surrounding muscles. 

Internal mammary: from under surface of subclavian just 
below thyroid axis, runs down behind clavicle to posterior 
surface of 1st costal cartilage, being crossed here by phrenic 
nerve ; downwards between pleura and cartilages as far as the 
6th, there dividing into two terminal branches. 

Branches : — 

Comes nervi phrenid {superior phrenic) : arises high in chest, 
accompanies phrenic nerve between pleura and pericardium 
to diaphragm, supplying it ; anas, musculo -phrenic, inferior 
phrenic. 

Mediastinal : to areolar tissue of anterior mediastinum and 
thymus gland. 

Pe 7 'icardiac : to upper part of pericardium. 

Sternal : to triangularis sterni and sternum. 

Anterior Intercostal : to upper five or six intercostal spaces, 
two in each space ; inosculate with aortic intercostal. 

Perforating : perforate upper five or six intercostal spaces to 
supply pectoral muscles and mammary gland. 

Musculo-phrenic : external of two terminal branches per- 
forates diaphragm about 9th intercostal space, supplying dia- 
phragm, and branches to lower intercostal spaces. 

Superior epigastric : internal terminal branch, lies posterior to 
rectus within the sheath, terminating in that muscle ; anas, in- 
ferior epigastric of external iliac. 

BRANCH FROM THE 2ND PART. 

Superior intercostal : from upper and back part behind 
scalenus anticus, bends backwards in front of neck of 1st rib to 
1st and 2nd intercostal spaces, supplies small branches to cord 
and deep spinal muscles. On the neck of the 1st rib, the 1st 
intercostal nerve is external, and 1st thoracic ganglion of sym- 
pathetic, internal to artery. 
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Bramh : — 

Deep cervical : corresponds to posterior branch of an aortic 
intercostal; passes between transverse process of 7th cervical 
vertebra and 1st rib, ascending beneath complexus to axis ; 
anas, vertebral, deep branch of arteria princeps cervicis of 
occipital. 

THE COMMON CAKOTIU ARTERY. 

The Common carotid artery : On the, right side, arises from 
the innominate, at its bifurcation behind the right sterno>clavi- 
cular articulation. On the left side, from the highest or trans- 
verse part of aortic arch, and is consequently longer than the 
right artery, and more deeply placed in the thorax at its origin. 
It ascends obliquely to the neck. 


Connections of the Left Common Carotid in the Thorax. 

In Front, Behind. Outer Side. 


Skill. 

Superficial fascia. 
Deep fascia. 

Part of pectoralis 
major. 

Lst piece of ster- 
num. 


Sterno-hyoid and 
Stemo-th 3 n.'oid 
muscles. 

Left innominate 
vein. 

Thymus gland. 


Trachea. 
(Esophagus. 
Thoracic dtiot. 

Inner Side. 
Innominate 
artery. 


Left suhclavlan 
artery. 

Left pneumoga.s- 
tric and phrenic 
nerves. 


Extent. — In the neck the common carotid of either side ex- 
tends from sterno- clavicular articulation to opposite upper border 
of thyroid cartilage, there dividing into external and internal 
carotids. 

Course. — A line drawn from sterno-elavicular articulation, 
to point midway between mastoid process and angle of inferior 
maxilla. 

Connections. — Crossed about midway by omo-hyoid, and en- 
closed in same sheath of deep cervical fascia as internal jugular 
vein and pneumogastric nerve. 


Part leloio Superior Border of Omo-hyoid. 


In Front. 


Behind. Inner Side. 


Skin. 

Superficial fascia. 

Piatysma. 

Deep fascia. 

Stemo-mas- 
toid (sternal | 
origin) 

Sterno-hyoid 

Sterno-thy- 

roid 

Omo-hyoid 


Interniil ju- 
gular (over- 
laps on left 
side) 

Superior and 
middle thy- j t> 
roid 

Anterior ju- 
giilar 

Descendcns and . 

. conimunicans 
noni. 


Longus colli. 
Inferior thyroid 
artery. 

Vertebral artery. 
Sympathetic'! . 
Eiocurrent § 
laryngeal V ^ 
Pneumogas- ^5 

trie J ^ 

Outer Side. 
Internal iueular. 


Trachea. 
(Esophagus. 
Thyroid body. 
Superior thyroid 
artery. 
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Part above Omo-hyoid. 

Beluiul. ImurSide. 

JElectus capitis aiiticusi. Larynx. 

Pneiimogiistric nerve. Pharynx. 

Sympathetic „ Superior thyroid artery. 

Sterno-mastoid br. of 

supr. thyroid. Internal jugular. 

BiiANCHiiS of the Common Carotid Artery. Only terminal, 
vi/., external and internal carotid. 

BxTEhNAL Cakotil. JS/ajfewL— From bifurcation of common 
carotid opposite upper border of thyroid cartilage, to opposite 
neck of condyle of inferior maxilla, there dividing into temporal 
and internal maxillary. 

Cow'/'se.— -Line of artery same as common carotid. 

CONNECTIONS. 


Ill luviU, 
Platysma. 

Deep fascia. 
Sterno-mastoid. 
Doscendens noni. 


Siiperf ckil. Behind. Inna' Sidi. 

gkiu. Facial ^ .. Pharynx. Pharynx. 

Superficial fascia. Lingual |a Styloid process. Ramus of jaw. 

Platysma. Temporo- rs Sbylo-glossus. Stylo-maxillary 

Deep fascia. maxillary Stylo-pharyn- bVament. 

Sleruo-mas- i g 1 m gons- 

toid (.'3 Hypoglossal \ ^ Glosso-pha- 

Digastric ( 2 Facial f s ryngeal 

Stylo-hyoid J ^ nerve 

Parotid gland. Internal carotid. 

J'utenor Branchen of External Carotid. 

Superior thyroid : given off just below great cornu of hyoid, 
curves downwards and forwards to thyroid body ; anas, fellow 
of opposite side, inferior thyroid. 

Branches 

Muscular : to muscles covering it. 

lufra-hyoid : runs transversely inwards, along inferior border 
of hyoid ; anas, with opposite fellow. 

Snperfeial descending, or Sterno-mastoid branchy passing 
downwards and outwards across sheath of common carotid, sup- 
plying sterno-ma.stoid and integument. 

' Superior laryngeal: accompanies superior laryngeal nerve, 
pierces thyro-hyoid membrane, supplies muscles, glands, and 
mucous membrane of larynx ; aims, opposite fellow. 

Grico-thyrokl : crosses crico-thyroid membrane transversely ; 
anas, opposite fellow. 


Parotid gland. 
Superior “I cn 
laryngeal! gi 
External [ 53 
laryngealj 
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Lingual ; arises from anterior part of artery between superior 
thyroid and facial arteries, curves upwards and forwards to tip 
of great cornu of hyoid, thence forwards under hyoglossus 
muscle, digastric and stylo-hyoid, parallel with hypoglossal nerve, 
finally continued on genio-hyo-glossus to tip of tongue as ranine. 

Branches 

Supra-hyoid : along superior border of hyoid, supplying 
muscles, etc. ; anas, opposite fellow. 

Dorsal of tongiiA : ascends to dorsum of tongue ; anas, oppo- 
site fellow, supplies mucous membrane, tonsil, epiglottis, soft 
palate, etc. 

EnUintjnal : runs forwards and outwards to supply sublingual 
gland, adjacent muscles and mucous membrane. 

Ranine : continuation of the lingual to tip of tongue, accom- 
panies gustatory nerve ; a?ias. opposite fellow. 

Facial : arises near angle of inferior maxilla, directed forwards 
and upwards beneath digastric and stylo-hyoid muscles in groove 
on deep surface of submaxillary gland to base of lower jaw, over 
which it ascends to face, being anterior to masseter muscle ; 
ascending to inner oanthus, where it takes name of angular, it 
rests successively upon lower jaw, buccinator, and levator anguli 
oris, with vein to outer side ; anas, ophthalmic. 

Cervical Branches • 

Ascending or inferior pcdaiine : between stylo-glossus and 
stylo-pharyngeus to pharynx near border of internal pterygoid 
muscle ; after supplying muscles, tonsil, Eustachian tube, divides 
near levator palati into two branches, one going to supply soft 
palate, glands, etc., the other to tonsil, and anas, tonsillar and 
artery of opposite side. 

Tonsillar : penetrates superior constrictor of pharynx to supply 
tonsil and root of tongue ; anas, ascending palatine. 

Submaxillary (three or four) to supply submaxillary gland. 

Submental : arises as artery turns round base of jaw, forwards 
over mylo-hyoid, supplying it and digastric, then to symphysis, 
there dividing into superficialy which turns round chin ; anas. 
inferior labial and mental, and a deep branch perforates mylo- 
hyoid, supplying deep muscles, anas, sublingual. 

Facial Branches ; — 

Mmcular : to masseter, buccinator, etc. 

Inferior labial : runs beneath depressor anguli oris, to supply 
lower lip ; anas, inferior coronary, submental, mental. 

Inferior coronary : arises near angle of mouth, tortuous course 
between mucous membrane of lower lip and orbicularis oris ; in- 
osculates with opposite fellow. 

Superior coronary ; arises with or near preceding, having 
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corresponding coarse in upper lip ; inosculates with opposite 
fellow, supplies a branch, artery of septum, to columella of 
nose. 

Lateral nasal : turns inwards beneath levator labii superioris 
alaque nasi to supply ala and dorsum of nose ; anas, opposite 
fellow, nasal of ophthalmic, and infra-orbital. 

Angular : terminal branch ; inosculates at inner canthus with 
nasal of ophthalmic. 

Posterior Branches of External Ga/rotid 

Occipital : arises from the posterior part of artery, about 
opposite the facial, upwards and backwards beneath digastric 
stylo-hyoid, sterno-mastoid, splenius, and trachelo-mastoid to 
interval beWeen atlantal transverse process and mastoid process, 
then backwards in the occipital groove; lastly, piercing the 
trapezius near insertion, it ascends in company with the great 
occipital nerve to the back of cranium. Hypoglossal nerve 
hooks round it at origin, and the artery crosses in the neck the 
internal carotid artery, pneumogastric and spinal accessory nerves 
and internal jugular vein. 

Branches : — 

Muscular to digastric, stylo-hyoid ; sterno-mastoid branch to 
supply that muscle. 

Mastoid : through mastoid foramen to dura mater. 

Posterior meningeal: ascends, in company with internal 
jugular vein, through jugular foramen to dura mater in pos- 
terior fossa. 

Cervical {ramus princeps cervicis) : descends back of neck ; 
superficial branch passes beneath splenius, supplying it and the 
trapezius, anas, supertioial cervical ; deep branch, goes beneath 
complexus, anas, vertebral, deep cervical of superior inter- 

Crauial : to muscles and integuments of occiput ; a7ias. op- 
posite fellow, posterior auricular and superficial temporal. 

Posterior auricular : arises opposite apex of styloid process, 
ascends in parotid to groove between pinna and mastoid pro- 
cess, dividing into anterior or auricular, anas, posterior division 
of temporal ; and posterior or mastoid, anas, occipital. Crossed 
near mastoid process by portio dura of the 7th nerve. 

Branches ; — 

Stylo-mastoid : enters stylo-mastoid foramen, supplying tym- 
panum, mastoid cells, etc. 

Auficidar: to posterior part of concha. 

Ascending branch of External Carotid 

Ascending pharyngeal smallest branch, arises half an inch 
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above origin of trunk, ascends on rectus capitis anticus major to 
base of skull. 

Branches 

External : to rectus anticus, 1st cervical ganglion, 8th and 9th 
nerves, glands, etc. 

Pharyngeal (three or four) : inwards to pharynx, supplying 
constrictors, Eustachian tube, and a palatine branch to soft 
palate. 

Meningeal: one through foramen jugulare, another through 
anterior condylar foramen, and a third through foramen lacerum 
medium to supply dura mater. 

Terminal Branches of External Carotid : — 

Temporal : smaller of two terminal branches, continues in the 
line of external carotid. Imbedded at first in parotid, crosses 
over root of zygoma, up wards under skin for two inches, dividing 
into two terminal branches. 

Branches : — 

Transverse facial : arises in parotid, accompanies transverse 
branches of facial nerve and parotid duct across face, lies 
above the duct, supplying muscles, glands, etc. ; anas, facial, 
infra-orbital. 

Middle temporal : arises Just above zygoma, perforates tem- 
poral fascia, supplying muscle ; anas, deep temporal. 

Orbital (may come from middle temporal) ; along zygoma be- 
tween layers of temporal fascia to outer canthus. 

Anterior aimcnlar : to anterior portion of external ear ; anas. 
posterior auricular. 

Anterior temporal : one of terminal branches, ascends over 
temporal fascia, supplying muscles, etc. ; anas, frontal, supra- 
orbital. 

Posterior temporal: curves backwards over temporal fascia 
and inosculates with opposite fellow; anas, posterior auricular, 
occipital. 

Internal maxillary : larger of terminal branches, arises in 
parotid, at first (maxillary portion) curving forwards between 
Jaw and internal lateral ligament, parallel with auriculo-temporal 
nerve, then (pterygoid portion) forwards and outwards on outer 
(frequently on inner) surface of external pterygoid, finally 
(spheno-maxillary portion) enters spheno-iuaxillary fossa between 
two heads of origin of external pterygoid. 

Branches from MaxUkry portio7i :— 

Tympanic : enters Glaserian fissure, supplies tympanum, and 
membrana tympani, generally gives off deep anric'nlar to external 
auditory meatus ; anas, vidian, stylo-mastoid. (May come 
from middle meningeal.) 
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Middle or great meningeal: airises between internal lateral 
ligament and neck of condyle, passes between two roots of 
anricnlo - temporal nerve, through foramen spinosum of the 
sphenoid, dividing into anterior and posterior branches ; anterior 
going to anterior inferior angle of parietal, posfenor to squamous 
of temporal ; anas, opposite fellow, anterior and posterior menin- 
geal. The trunk of the artery gives off Gasserian : to ganglion. 
Petrosal : enters hiatus Fallopii ; atias. stylo-mastoid of posterior 
auricular. Orbital : through sphenoidal fissure to orbit. Tem- 
poral: through foramen in bone to join branches from deep 
temporal. 

Small meningeal : through foramen ovale, supplies Gasserian 
ganglion and dura matter. (Generally a branch of the middle 
meningeal. ) 

Inferior dental : descends with inferior dental nerve through 
dental foramen on inner side of ramus of inferior maxilla, divides 
opposite 1st bicuspid into i-ncAsor and mental, the former going 
to incisor teeth ; anas, opposite fellow : the latter comes out 
through mental foramen ; anas, sub-mental, inferior labial, 
inferior coronary. Mylo-liyoid branch given off as artery enters 
dental foramen, runs in raylo-hyoid groove to muscle. Gustatory 
branch accompanies gustatory nerve. 

Branches from Pterygoid portion:— 

Deep temporal (2) : anterior and posterior to temporal fossa 
between muscle and cranium ; anas, other temporal, lachrymal 
through foramina in malar bone. 

Pterygoid : to pterygoid muscle?. 

Masseteric : passes over sigmoid notch to deep surface of mas- 
seter. 

Buccal: runs forward with buccal nerve between internal 
pterygoid and jaw to buccinator ; anas, facial. 

Branches of Spheno- Maxillary Portion 

Superior or posterior dental, or alveolar : given off as artery 
passes into spheno -maxillary fossa ; descends with branch of 
superior maxillary nerve, enters posterior dental canals, supply- 
ing molars, bicuspids, antrum, gums, etc. 

Infra- orbital : continuation of trunk, accompanies superior 
maxillary nerve through infra-orbital canal, appearing on face 
beneath levator labii superioris ; anas, facial and buccal. In 
the canal it gives off branches to orbit, and an anterior dental 
branch goes with nerve to supply front teeth ; anas, posterior 
dental. On the face it supplies lachrymal sac and inner eanthus ; 
anas, ophthalmic ; and gives branches downwards to anas, trans 
verse facial, buccal and facial. 

■ Descending, or superior palatine : through posterior palatine 
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canal with large palatine nerve, along hard palate, and throngh 
foramen of Stenson in anterior palatine fossa ; anas, artery of 
septum from facial and naso-palatine. 

Vidian : through vidian canal with nerve, supplies Eustachian 
tube and tympanum. 

Pterygo-palatine : backwards through ptery go-palatine canal 
with pharyngeal nerve to upper part of pharynx. 

Nasal, or splimo-palatine : enters spheno-palatine foramen, 
supplying posterior ethmoidal cells, etc. Branch, Naso-pala- 
tine or artery of septum, along vomer to anas, descending pala» 
tine. 

Inteen AL Caeotid. Extent. From superior border of thyroid 
cartilage to Sylvian fissure of brain, there dividing into anterior 
and middle cerebral. 

Course . — Extends directly upwards from common carotid to 
carotid canal of temporal bone ; entering canal passes upwards, 
then forwards and inwards, then alongside of sella Turcica in 
the cavernous sinus, having the 6th nerve on the outer side ; it 
turns upwards on inner .side of anterior clinoid process, pierces 
dura mater, and divides at anterior perforated spot into branches. 
No branches given off from cervical part. 


CONNECTIONS IN THE NECK. 


Superficial. 

Skin. 

Superficial fascia. 
Platysma. 

Beep fa.scia. 
Sterno-mastoid. 
Parotid gland. 
External carotid. 


Inner Side. 
Pharynx. 

Ascending pharyngeal 
artery. 

Tonsil. 

Superior and 
External laryngeal 
nerves. 


Behind. 

Internal jugular vein. 
Eectus capitis antiens 
major. 

Sympathetic. 
Pneumogastric. 
Superior laryngeal 
nerve. 


Oakr Side. 
Internal jugular 
vein. 


Crossed snpcrjicliil 1 1 / h// 
Digastric. 

Stylo-glos.sus. 
Stylo-hyoid. 
Stylo-pharyngcua. 
Occipital artery. 
Posterior auricular 
artery. 

Hypoglossal nerve. 
Glosso-pharyngeal 
nerve. 

Pharyngeal of vagus. 


Branch from Petrous portion : — 

Tympanic : through a foramen in carotid canal to tympanum ; 
arias, tympanic of internal maxillary and stylo-inaptoid. 
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Branches from Cavernous portion : — 

Eeceptaculi arteriae ; small branches to pituitary body, etc, 

Ophthalmic : arises at inner side of anterior clinoid process, 
enters orbit through optic foramen, external to 2nd nerve ; it 
then crosses to inner angle of orbit to divide into two terminal 
branches, frontal and nasal. 

Branches arising outside Optic Nerve 

Lachrymal : accompanies lachrymal nerve over external rectus 
to lachrymal gland, gives ojff malar branches to anas, deep tem- 
poral and transverse facial. Branch sent back to anas, middle 
meningeal through sphenoidal fissure. 

Central of retina : pierces optic nerve, runs in its substance 
to retina {vide Eye). 

Branches arising over Optic Nerve 

Posterior ciliary : divided into two sets. Short (10) perforate 
sclerotic and supply choroid. Long (2) pass forward between 
choroid and sclerotic, anas, anterior ciliary and supply iris and 
ciliary processes. 

Supra-orhital : ascends with frontal nerve over muscles, etc,, 
to supra orbital foramen ; passing out, ascends over frontal 
bone ; anas, temporal, facial and frontal. 

Branches arising internal to Optic Nerve 

Mnsctdar, superior and inferior : to muscles of orbit, give off 
anterior ciliary arteries, which pierce sclerotic behind cornea. 

Ethmoidal: anterior md posterior to ethmoidal cells, through 
anterior and posterior internal orbital canals respectively, sup- 
plying also dura mater, the anterior accompanying nasal nerve 
to skin of nose (anterior nasal branch). 

Palpehral (2) : one for each lid, arise near pulley, form an 
arch in each lid, and supply lachrymal apparatus. 

Terminal Branches 

Frontal : turns upwards round inner margin of orbit ; anas. 
snpra-orbital. 

Nasal : over tendo oculi to root of nose ; anas, nasal and 
angular of facial. 

Branches from Cerebral Portion of Internal Carotid 

Anterior cerebral : arises at inner extremity of fissure of 
Sylvius, passes forwards in great longitudinal fissure. Opposite 
arteries united by anterior communicating. It then curves 
round fore-part of corpus callosum, supplying offsets to corpus 
callosum, frontal and parieto - occipital sulci, and to anterior 
perforated spot. 

Middle cerebral ; largest offset, enters fissure of Sylvius, 
dividing into branches for external surface of hemisphere, and 
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interior of brain, the latter entering anterior perforated spot. 
Internal branches : Caudate, antero-lateral, and lenticular 
striate. External branches : Frontal, opercular, temporal, and 
angular. 

Posterior communicating : from posterior part of artery, runs 
backwards ; inos. posterior cerebral of basilar. 

Anterior choroid : from back part of artery, passes backwards 
and outwards to enter descending horn of lateral ventricle, just 
beneath edge of middle lobe; supplies hippocampus major, 
corpus fimbriatum, and choroid plexus. 

The Basilar Artery : formed by union of the two vertebral 
arteries. Extent, from lower to upper border of pons, there 
splitting into posterior cerebraF. 

Branches : — 

Transverse (4 or 6) : twigs to supply pons, and an offset to 
internal ear, with auditory nerve. 

Anterior inferior cerebellar : backwards to anterior part of 
inferior surface of cerebellum ; ams, posterior inferior cerebellar 
of vertebral. 

Superior cerebellar : arises near termination, to cerebellum, 
winding round crus cerebri behind 3rd nerve ; anas, opposite 
fellow, inferior cerebellar. 

Posterior cerebral (2) ; one on each side, terminal of basilar, 
winds backwards round crus in front of 3rd nerve, passes up- 
wards to under surface of posterior cerebral lobes, joined near 
crus by posterior communicating, and gives off : Postero-median 
to posterior perforated spot ; Posterior choroid to choroid plexus 
through transverse fissure ; Postero-lateral to optic thalamus ; 
Cortical branches to occipital, cuneate, occipito-temporal, and 
uncinate convolutions ; anas, anterior and middle cerebral. 

Circle of W illls : a name given to the inosculations between 
the vertebral and internal carotid arteries at base of brain. The 
internal carotid sends forward the anterior cerebrals, which are 
connected by the anterior communicating. The basilar sends 
forwards the posterior cerebrals, which are joined to the carotid 
by the posterior communicating arteries. 

ABTEEIES OF UPPEE LIMB. 

THE AXILLARY ARTERY, 

Extmt.—Yxom outer border of 1st rib to lower border of teres 
major insertion. Divided into three parts : — 

1st Part. Extent. — From outer border of 1st rib to upper 
border of pectoralis minor, 
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Relations. —In front. Pectoralis major, costo-coracoid mem- 
brane, cephalic vein, external anterior thoracic nerve, and 
branches of acromial thoracic artery. 

Behind. 1st intercostal space and muscle, 1st serration of 
serratus magnus, posterior thoracic nerve. 

Inner side. Axillary vein. Outer side. Brachial plexus. 

2nd Paet. Ah:/c?ii.~From superior to inferior border of pec- 
toralis minor. 

Relations. — In front. Pectorales major and minor. 

Behind. Subseapularis, posterior cord of plexus. 

Outer .side. Outer cord of plexus. 

Inner side. Vein, inner cord of plexus. 

3ed Paet. llrtenf.— Prom inferior border of pectoralis minor 
to lower border of teres naajor. 

Relations. — In front. Pectoralis major. 

Behind. Subseapularis, tendons of latissimus dorsi and teres 
major, muaoulo-spiral and circumflex nerves. 

Inn&r side. Vein, ulnar and internal cutaneous nerve and 
nerve of Wrisberg. 

Outer side. Coraco-brachialis, median and musculo-cutaneous 
nerves. 

Branches 

Superior thoracic (1st part) : arises opposite 1st intercostal 
space, supplies pectorales ; anas, internal mammary, inter- 
costals. 

Acromial thoracic {1st part) : arises from front of artery just 
above pectoralis minor. 

Branches : — 

Acromial: supply and perforate deltoid; anas, branch of 
supra- scapular and posterior circumflex. 

Humeral : accompanies cephalic vein. 

Thoracic : two or three branches to supply side of thorax ; 
anas, intercostal. 

Ascending: one or two twigs to clavicle and subclavius. 

Long thoracic (2nd part) : passes downwards along inferior 
border of pectoralis minor to about 6th intercostal space, sup- 
plies pectorales and serratus magnus ; ana,s. intercostal and 
other thoracic branches. Bi females gives branches to mammary 
gland. 

Alar thoracic (2nd part) : supplies glands and fat of the axil- 
lary space ; not a constant separate branch. 

Suhscapular (3rd part) : arises opposite lower border of suh- 
scapularis muscle, and .courses with the long subscapular nerve 
to lower angle of scapula. 
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Brandi : — 

Dorsal: given off near origin to dorsum of scapula, passes 
backwards to the infraspiuous fossa through triangular interval, 
bounded above and internally by the subseapularis, below by 
teres major, and externally by the long head of the triceps. 
In the triangular interval it gives off ventral branches to subscapu- 
lar fossa, and a descending branch which runs along between 
the two teres muscles to the angle. Supplies subseapularis, 
latissimus dorsi, teres major, serratus magnus ; anas, supra- 
scapular and posterior scapular. 

Anterior circumflex (3rd part) : arises from outer side of artery, 
ascends bicipital groove to head of humerus ; anas, posterior cir- 
cumflex. 

Posterior circumflex (3rd part) ; arises from back of artery 
opposite lower border of subseapularis, winds backwards through 
quadrilateral space, bounded above l3y the teres minor, below 
by the teres major, internally by the long head of the triceps, 
and externally by the neck of the humerus. Supplies deltoid, 
head of humerus, shoulder-joint, teres minor, and long head of 
triceps ; anas, acromial thoracic, anterior circumflex and superior 
profunda. 

External mammary ; commonly met with in females, supplies 
axillary and mammary glands. 

THE BKACHIAL ARTEBY. 

Extent,— Etcm lower border of teres major to half an inch 
below bend of elbow, runs along inner borders of coracn- 
brachialis and biceps. 

Relations, — In front. Integument, fascia, biceps and bicipital 
fascia, median basilic vein. Crossed by median nerve at insertion 
of coraco-brachialis. 

Behind. Long and inner heads of triceps, musculo -.spiral 
nerve, superior profunda vessels, coraco-brachialis, brachialis 
anticus. 

Inner side. Internal cutaneous nerve to about middle of arm, 
xxlnar nerve to insertion of coraco-brachialis, median nerve from 
insertion of coraco-brachialis to elbow. 

Onier side. Coraco-brachialis and biceps. Median nerve 
from origin of artery of insertion of coraco-brachialis. 

Brandies : — 

Superior profunda : arises opposite lower border of teres 
major, winds backwards and outwards with mnseulo-spiral nerve 
in the groove to triceps ; anas, posterior circumflex, recurrent 
radial, interosseous recurrent, anastomotic. Supplies triceps, 
anconeus. 
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Nutritious : arises about middle of humerus, and enters 
medullary foramen near insertion of coraco-brachialis. 

Inferior profunda : arises opposite insertion of coraco- 
brachialis, accompanies ulnar nerve ; anm. posterior ulnar re- 
current and anastomotic at elbow. 

Anastomotica : arises two inches above elbow-joint, courses 
to hollow between olecranon and inner condyle of humerus ; 
anas, inferior profunda, anterior and posterior ulnar recurrent, 
and a branch across the back of olecranon with superior prO’ 
funda. Supplies elbow-joint. 

Muscular ; to coraco-brachialis, biceps, brachialis anticus. 

TOE EABIAL AETEEY. 

Extent.— Pnom bifurcation of the brachial to ending of the 
deep palmar arch of hand. 

Relations in ike forearm. — In front. Integument, fascia, 
supinator longus. 

Behind. Tendon of biceps, supinator brevis, pronator radii 
teres, flexores sublimis digitorum et longus pollicis, pronator 
quadratus, lower end of radius. 

Innei' side. Pronator radii teres, flexor carpi radialis. 

Outer side. Supinator longus tendon, and for neiddle ^rd, 
radial nerve. 

The artery courses along inner border of supinator longus 
tendon to carpus, winds round carpus beneath extensors of 
thumb, enters palm of hand through the heads of the 1st dorsal 
interosseous muscle, forming deep palmar arch. 

Branches 

Eadial recurrent : arises just below elbow, ascends to between 
brachialis anticus and supinator longus, supplying them and the 
elbow-joint ; anas, superior profunda. 

Muscular : to muscles attached to radial side of forearm. 

Superficial volar ; arises when the artery is about to wind 
round carpus, passes between muscles of ball of thumb ; anas. 
with ulnar and completing superficial palmar arch. 

Anterior carpal : arises near lower border of pronator quad- 
ratus, passes inwards under tendons ; anas, anterior carpal of 
ulnar. 

Posterior carpal ; arises beneath extensor tendons of thumb ; 
anas, posterior carpal of iilnar, forming posterior carpal arch, 
which gives off 2nd and 3rd dorsal interosseous to 3rd and 4tb 
spaces ; and etnas, with posterior perforating of deep arch and 
the anterior interosseous. 

Metacarpal (1st dorsal interosseous) : arises near or with the 
posterior carpal ; anas, perforating interosseous of deep arch, 
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digital of superficial arch ; supplies adjoining sides of index and 
middle fingers. 

Dorsal of thumb (2) : arise near base of 1st metacarpal, 
course along sides of dorsum of thumb. 

Dorsal of index-finger : courses along radial side of dorsum 
of index, supplying abductor indicis. 

Princeps pollicis : arises as the artery enters palm, courses 
between 1st metacarpal and adductor obliquus pollicis to the 
base of 1st phalanx, where it divides into two terminal branches, 
which run along the sides of the palmar surface of thumb. 

Eadialis indicis : arises near the preceding, passes between 
Ist dorsal interosseous and adductor transversus pollicis to outer 
side of index-finger, sends a branch to superficial palmar arch ; 
a}/a.<i. digital of superficial arch. 

Deep palmar arch: from upper end of 1st interos- 

seous space to base of 6th metacarpal. It lies over the bases 
of the metacarpal bones, and terminates by inosculating with the 
deep branch of the ulnar. 

BrancMi^ 

Recurrent : to front of carpus ; awa.9. carpal arteries. 

Palmar interomi (3) : in the three inner interosseous spaces 
join digital of superficial arch at cleft of fingers, and an offset 
from inner branch joins digital branch to inner side of fjth 
finger. 

Pe.rforatmj : pierce three inner dorsal interossei ; anafi, dorsal 
interosseous. 


THK Ur.NAR ARTERY. 

Extent,— Vv(m bifurcation of brachial to end in superficial 
palmar arch, coursing along outer side of flexor carpi ulnaris to 
the palm, 

Relationft In the forearm. — In front Pronator radii teres, 
flexor carpi radialis, palmaris longus, flexor sublimis, median 
nerve in upper half ; lower half, overlapped by flexor carpi 
ulnaris tendon. 

Behind. Brachialis anticus, flexor profundus digitorum. 

Inner Hide. Plexor carpi ulnaris, the ulnar nerve in the 
lower s- 

Outer Hide. Plexor sublimis digitorum. 

Lies upon anterior annular ligament at wrist, external to the 
pisiform bone. 

BmnchcH 

Anterior ulnar recurrent : arises near bifurcation of brachial, 
ixscends between brachialis anticus and pronator radii teres, sup- 
plying them ; anas, inferior profunda, anastomotic. 
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Posterior ulnar recurrent : arises below the anterior, passes 
beneath flexor sublimis, ascends behind inner condyle, thence 
between heads of flexor carpi ulnaris, supplying joint and muscles 
around ; anas, inferior profunda, anastomotic. 

Interosseous ; about one inch long, arising just below radial 
tubercle, passes to interosseous membrane, there dividing into 
two terminal branches. 

Branches 

Anterior interosseous : passes down forearm, resting upon 
anterior surface of interosseous membrane, accompanied by in- 
terosseous branch of median nerve. At upper border of pronator 
quadratus one branch, the anterior communicating, goes in front 
to anas, with anterior carpal and deep arch : the other piercing 
interosseous membrane descends to back of carpus ; anas. 
posterior interosseous, posterior carpal of radial and ulnar. 
Supplies nutrient branches to radius and ulna, and branch to 
median nerve. 

Posterior interosseous : passes backwards between oblique liga- 
ment and interosseous membrane, and between supinator brevis 
and extensor ossis metacarpi pollicis, runs down back of forearm 
between superflcial and deep muscular layers as far as the wrist ; 
anas, posterior carpal of radial and ulnar, anterior interosseous. 
Branch 

Posterior interosseous recurrent : given off near origin, passes 
under anconeus to interval between olecranon and external con- 
dyle ; anas, superior profunda, anastomotic. 

Muscular : to muscles on ulnar side of forearm. 

Anterior carpal ; courses beneath tendons of flexor profundus ; 
anas, anterior carpal of radial. 

Posterior carpal ; arises just above pisiform, winds back be- 
neath flexor carpi ulnaris tendon, gives branch to inner side of 5th 
metacarpal, and then passes outwards to anas, with posterior carpal 
of radial, forming posterior carped arch {vide Kadial Artery). 

Superficial palmar arch : continues the ulnar in the hand. 
It turns outwards a little below the anterior annular ligament, 
and forming an arch with the convexity downwards is directed 
to the thumb, where the arch becomes completed by joining the 
superficial volar or princeps pollicis. From the convex side of 
the arch it gives off four digital branches to supply three inner 
fingers and inner side of index-finger ; anas, communicating of 
deep arch, superficial volar, or branch from princeps pollicis. 
The profunda or communicating branch is given off at com- 
mencement of arch, passes down with the deep branch of ulnar 
nerve between abductor and short flexor of little finger to com- 
plete deep palmar arch. 
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ARTERIES OE BODY. 


THE AORTA. 

Large main trunk of systemic arteries, situated partly in thorax 
and partly in abdomen, commences at left ventricle, arches over 
root of left lung, descends in front of vertebral column, through 
diaphragm into abdomen, ending opposite body of 4th lumbar 
vertebra by bifurcating into two common iliacs. Conveniently 
divided into three parts : arch of aorta, descending thoracic 
aorta, abdomincd aorta. 

Arch or Aorta : divided, according to the direction, into 
ascending, transverse, and descending portions. In the con- 
cavity of the arch are contained root of left lung, branching of 
pulmonary artery with ductus arteriosus, cardiac plexuses, left 
recurrent laryngeal nerve, cnsophagus and thoracic duct. 

Ascending part ; Extent and Course. — Two inches in length. 
From base of left ventricle, opposite lower border of 3rd costal 
cartilage, passing behind pulmonary artery, upwards and to the 
right, crossing the posterior surface of the sternum obliquely, 
and extending as high as superior border of 2nd right costal 
cartilage. Along the right side is a dilatation, the great sirms 
of the aorta. 

Relations. — Is contained nearly completely in pericardium. 

In front. Behind. Rhjkt Sule. left Side. 

Pulmonary artery. Right pulmonary Superior cava. Pulmonary ai 
Bight auriovilar vessels. Right auricle. tory. 

appendix. Root of right lung. 

Pericardium. 

Right lung and 

pleura. 

Sternum. 


-Right and left coronary arteries distributed to 
heart {vide Heart). 

Transverse part : commences at upper border of 2nd right 
costal cartilage, arching backwards over root of left lung, as far 
as inferior border of side of body of 4th dorsal vertebra. 


Itifroni. 

Loft vagus . 
Left phrenic I | 
Loft superfi- r | 
licial oar- 1 
diac, 

Left pleura and 
lung. 

Left superior in- 
tercostal vein. 


Relations. 

Above. StiLoie. Behind. 

Loft innominate Bifurcation of Trachea, 
vein. pulmonary ur- Deep cardiac 

tory. plexus. 

JDuctus arteriosus. (Esophagus. 

Loft bronchus. Thoracic duct. 

Loft recurrent Loft rccun'out 

laryngeal nerve, hu’yngcal nerve. 
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Branches . — 

Innominaie (1-^ to 2 inclies long) : arises at commencement of 
transverse part, ascends to right beneath sternum, dividing 
opposite right sterno-clavicular articulation into right common 
carotid and right subclavian arteries {vide Arteries of Head and 
Neck, pp. 63 and 68). 

GonnccUona of the Inmminate . — Lies behind manubrium and 
origms of sterno-hyoid and stemo- thyroid muscles, thymus gland 
and left innominate and right inferior thyroid veins. Trachea 
at first behind, but afterwards to left side, left carotid artery on 
left side below. On the right side lie the right innominate vein 
and right phrenic nerve. On the left side, the left common 
carotid. The innominate occasionally gives off a branch, the’ 
arteria thyroidea ima, which passes in front of trachea to thyroid 
gland. 

Left common carotid {vide Arteries of Head and Neck, p. 68). 
Descending part ; from lower border of body of 4th, to that of 
oth dorsal vertebra. Covered by root of lung and pleura of left 
side. On the right side is the oesophagus and thoracic dnct. 

No branches. 

'J'HE DESCENDlNti THOBACIC AOllTA. 

Extent . — From lower border of 5th dorsal vertebra (left side) 
to aortic opening in front of body of 12th dorsal vertebra. 

Course and Belations . — Lies in posteiuor mediastinum ; is at 
first to left of bodies of vertebra, but afterwards gets in front. 

In front. Root of left lung and pericardium, crossed by 
msophagus at lower end. 

Behind. Bodies of vertebrae and small azygos vein. 

Left side. Left lung and pleura, oesophagus below. 

Right side. CEsophagus above, thoracic duct, and large azygos 
vein. 

Branches 

Bronchial: supply structure of lungs. For the left lung two 
branches come off from front of aorta (superior and inferior). 
The artery supplying right lung arises either with or from 
superior left branch, or from 1st intercostal of right side. 
Pericardial ; small twigs to posterior surface of pericardium. 
(Esophageal (4 or 5) : from front of aorta, running obliquely 
downwards to supply msophagus ; anas, with one another, in. 
ferior thyroid and coronary of stomach. 

Posterior mediastinal: supply glands, etc. of posterior 
mediastinum. 

Intercostal (9 pairs) : arise from posterior part of aorta, run 
rans versely outwards on bodies of vertebrie, and behind pleura 
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to intercostal spaces. The right ones, crossing over front of 
spine, supply the bodies of vertebrae, and pass behind oesophagus, 
thoracic duct, and azygos veins. The arteries of both sides are 
crossed by sympathetic nerve. On reaching intercostal spaces, 
they divide into anterior and posterior branches ; the anierlor 
branch crosses the space obliquely upwards so as to get to lower 
border of the upper rib near the angle : at first it lies between 
external intercostal and fascia, subsequently between two inter- 
costal muscles ; anas, anterior intercostal of internal mammary, 
thoracic branches of axillary. Above the artery is a companion 
vein, and below the intercostal nerve. The 'posterior branch 
passes backwards between vertebra and costo-transverse liga- 
ment, sending inwards, spinal branch through intervertebral 
foramen to cord, membranes and body of vertebra, and back- 
wards, muscular branch which divides into inner and outer 
branches to muscles of back. A branch, the collateral inters 
costal^ is given off near the angle of the rib, which runs along 
the upper border of the lower rib ; anas, anterior intercostal. 
Branches accompany the lateral cutaneous nerves of the thorax 
from the main trunks of the intercostals. The three lower 
branches pass forwards between muscles of abdominal wall ; 
anas, epigastric and phrenic. 

(The 1st and 2nd intercostal arteries come from the subclavian 
trunk, vide p. 67). 


ABDOMIN.VL .VOJiTA. 

Extent. — From last dorsal vertebrate a little to the left side of 
body of 4th lumbar vertebra, there dividing into common iliacs. 

Course and Relations. — Enters abdomen between pillars of 
diaphragm, occupying middle line of spine, but near its bifurca- 
tions inclines to left side. 

In fronts from above down. Small omentirm, stomach, solar 
plexus, pancreas, splenic vein, left renal vein, 3rd part of 
duodenum, aortic plexus and peritoneum. It touches the 
pancreas and duodenum without any intervening peritoneum. 

Eehind. Bodies of lumbar vertebrfe, left lumbar veins, re- 
ceptaculum chyli and thoracic duct. Embraced by crura of 
diaphragm above. 

On right side. Vena cava inferior, thoracic duct, large 
azygos vein, and right semilunar ganglion. 

On left side. Left semilunar ganglion, and left cord of 
sympathetic. 

Branches 

Phrenic (2) : arise close together on a level with undersurface 
of diaphragm, pass across crura to under surface of midriff, the 
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left one passing behind cesophagus, the right one behind inferior 
vena cava. 

Branches 

Internal : to fore-part of diaphragm ; anas. feJlow, and 
superior and musculo-phrenic of internal mammary. 

External : to outer side of muscle ; anas, musculo-phrenic, 
lower intercostals, 

Superior capsular: to supra-renal body. 

Cceliac axis : arises between pillars of diaphragm, just above 
pancreas, half inch long, surrounded by solar ple.xus ; divides 
into three visceral branches. 

Branches : — 

CoKOKARY OF STOMACH : Smallest of three branches, directed 
upwards and to left side between layers of small omentum to 
cardiac end of stomach ; gives off a few cesophageal branches, 
then turns to right along lesser curvature, giving branches on 
each side to viscus, finally inosculates with superior pyloric of 
hepatic. 

Hepatic : directed forwards and upwards and to right, 
between layers of small omentum, and anterior to foramen of 
Wmslow, across to transverse fissure of liver, to left of bile duct 
and vena portse ; at transverse fissure it divides into riffht and 
left hepatic, supplying corresponding lobes of the liver. 

Branches 

Superior Pyloric: extends on lesser curvature of stomach 
running from right to left ; inosculates^ coronary. 

Qastro-duodenal : passes behind 1st part of duodenum, 
divides at lower border into the two following branches - 

Right gastro- epiploic : runs along great curvature of stomach 
from right to left, inosculates with left gastro- epiploic of splenic, 
gives off branches upwards to viscus and downwards to omen- 
tum. 

Superior Pancreatico-duodenal : runs between the duodenum 
and the pancreas down to anas, with inferior pancreatico-duo- 
denal of superior mesenteric. 

Right Hepatic, to right lobe of liver, giving off Cystic : to 
supply gall-bladder. 

Left Hepatic, to left lobe, giving off branch to Spigelian lobe. 

Spcenio : directed horizontally along upper border of pancreas 
to left side, supplying spleen and partly stomach and pancreas. 
Very tortuous ; divides near spleen into several terminal branches 
which enter hilus of that viscus. 

Branches :— 

Pancreatic : given off as artery runs along pancreas ; one of 
them {arteria pancreatka magna) accompanies the duct. 
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Left gastro-epiploic : directed to right side between layers of 
great omentum, along great curvature of stomach. Inoscvlatei^ 
with right gastro-epiploic of hepatic. 

Oasinc hravclies (msa hrefoia) (5 or 6) ; extend to left ex- 
tremity of stomach to supply its coats. 

Supra-renal or middle capsular (2) arises a little below coeliac 
axis 5 each runs transversely outwards over crus of diaphragm 
to supra-renal body ; anas, superior capsular of phrenic and 
inferior capsular of renal. 

Superior mesenteric ; arises quarter inch below cceliac axis, 
passes forwards between pancreas and upper border of 3rd part 
of duodenum, crosses duodenum, and directed downwards, to 
the left between the layers of the mesentery, terminates in 
offsets to small intestine, emcum and colon. 

Relations.~In fronl and above. Pancreas and splenic vein. 
Behind. Duodenum, 3rd part, and left renal vein. Surrounded 
by mesenteric plexus of nerves and accompanied by vena comes. 

Branches 

Inferior pancreatko ‘duodenal : directed along concave border 
of duodenum ; anas, superior pancreatico- duodenal. 

Vasa intestina tenuis : to supply jejunum and ileum, twelve 
or fifteen in number ; spring from left side of artery ; about 
two inches from origin they bifurcate, the divided pieces unite 
with a neighbouring branch to form an arch, from which 
branches issue, which divide and communicate in the same way 
for four or five times, the resultant branches proceeding directly 
to intestine. 

Iko-colic : from right side of artery down to cfecum, branch- 
ing to supply head of colon. A descending branch to lower part 
of ileum. An ascending to ascending colon anda?iaf5\ with right 
colic. 

Right colic (often a branch of ileo-colic) : from right side of 
trunk to middle of ascending colon, ascending branch anas. 
middle colic, descending branch anas, ileo-colic. 

Middle colic : from upper part of right side of artery, right 
branch anas, right colic ; left branch anas, on descending colon, 
with left colic of inferior mesenteric. 

Renal (2) : one from each side arising half inch below superior 
mesenteric, the right a little lower than the left one. Pass out- 
wards to supply kidneys, the right one passing behind vena cava. 
Each divides near viseus into four or five branches, which enter 
it between vein and ureter. Is accompanied by plexus of nerves, 
sxrpplies branches to supra-renal body {infmor capsular), ureter 
and fat around. 

Spermatic : two small but very long arteries ; arise just below 
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renal, directed downwards and outwards over psoas, crossing 
ureter and external iliac artery (the right one crosses also the 
inferior vena cava) to internal abdominal ring, thence accom- 
panied by spermatic vein, spermatic plexus, and vas deferens, 
it passes along inguinal canal, and out of the external ring to 
the scrotum, where it divides into branches which enter the 
posterior surface of the testis ; anas, artery of vas deferens and 
cremasteric. In the female the artery is termed ovarian, and 
runs between layers of broad ligament of uterus, to ovary and 
round ligament. 

Inferior mesenteric : arises on left side of aorta, about one 
and a half inches above bifurcation. Lies at first on left side of 
aorta, then crosses over psoas, left common iliac and ureter, 
to back of rectum ; supplies descending part of colon, sigmoid 
flexure and part of rectum. 

Branches :~ 

Left colic : directed upwards in front of left kidney, ascending 
branch ams. middle colic ; descewdwzg branch supplies descend- 
ing colon ; anas, sigmoid and superior hsemorrhoidal. 

Sigmoid : to sigmoid flexure ; anas, left colic and superior 
hsemorrhoidal. 

Superior hcemorrhoidal : continuation of inferior mesenteric 
trunk, passes behind rectum and divides in meso-rectum into 
two branches, which pass down, one on either side, to about six 
inches from anus, where they subdivide to supply rectum ; ams. 
sigmoid, middle and inferior haemorrhoidals. 

Lumbar (5 pairs) ; arise from back of aorta, pass outwards, 
resting on body of corresponding vertebra underneath psoas ; 
the two upper pairs under crura of diaphragm ; the right ones 
also under vena cava. Divide near transverse processes into : — 

Abdominal : coursing outwards beneath quadratus, to end 
between muscles of abdominal wall ; anas, epigastric, internal 
mammary, intercostals, ilio-lumbar, circumflex iliac. 

Dorsal : accompanies posterior primary branch of nerve, 
gives off spinal branch to supply meninges and cord ; ana.s. 
intercostal. 

Middle sacral a small branch given off just at bifurcation 
courses over 5th lumbar vertebra aud middle of sacrum to coccyx ; 
anas, lateral sacral. 

THE COMMON ILIAC ARTEEY. 

Extent. —iFrom bifurcation of aorta, on body of 4th lumbar 
vertebra, to opposite lumbo-saeral articulation, there dividing 
into external and internal iliac. About 2 inches long. 
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Relations,— In front. Peritoneum, intestines, ureter, branches 
of sympathetic. 

Differences letween right and left artery,— The right one is 
the longer, the aorta being on the left side of spine ; on outer 
side is inferior vena cava and psoas. Companion vein at first 
behind, but external at upper part ; left iliac vein behind. The 
left one is crossed anteriorly by inferior mesenteric artery and 
has rectum in front, the companion vein being below and in- 
ternal. 

'Collateral hranehes, — None named, supplies peritoneum, psoas, 
ureters, and lymphatics. One of the renal, lumbar or ilio- 
lumbar vessels may come off from it. 

THE INTEKNAL ILIAC ARTEHY. 

Extent. — Prom bifurcation of common iliac opposite lumbo- 
sacral articulation to great sacro-sciatic notch, there dividing 
into anterior and posterior trunks. inches long. 

Prom the extremity a partly obliterated artery, the hypogas- 
trie, extends forwards to side of bladder, forming part of pos- 
terior false ligament. In foetus this vessel is nearly as large 
as the common iliac, ascends the wall of abdomen to umbilicus, 
passing thence to placenta ; after birth the vessel becomes ob- 
literated except inches at commencement. 

Branches from Anterior Trunk 

Superior vesical ; is the unobliterated part of hypogastric, 
extending from sacro-sciatic notch to side of bladder. 

Branches supplied to side and upper part of bladder, and to 
ureter. 

Middle vesical : supplies side of bladder. 

Inferior vesical : supplies fundus of bladder, side of prostate 
and vesicuUe seminales in the male. 

Branches 

Artery of uas deferens : accompanies duct to anas, with sper- 
matic. May come off from superior vesical. 

Middle Immorrhoidal : supplies lower part of rectum and in 
the female to vagina. May come off from trunk. Anas. 
superior hsemorrhoidal of inferior mesenteric, inferior hiemor- 
rhoidal of pudic. 

[Uterine : down to neck of uterus, passes between layers of 
broad ligament to supply body of viscus ; anas, ovarian. 

Vaginal : corresponds to inferior vesical in male, supplies 
vagina, fundus of bladder, and lower part of rectum.] 

Obturator : directed to groove in upper part of thyroid fora- 
men, passing out of pelvis and dividing into two branches at 
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upper border of obturator externus. In pelvis it is placed be- 
tween pelvic fascia and peritoneum, and just below obturator 
nerve. It lies beneath the superior pubic ramus with com- 
panion vein and nerve in canal, formed above by bone and 
below by thyroid membrane. 

Branches within pelvis : — 

Iliac : enters iliac fossa, supplies iliacus and bone ; anas, ilio- 
lumbar. 

Pubic : ascends posterior surface of pubis ; anas, opposite 
fellow, epigastric. 

Branches outside pelvis 

Internal terminal : curves inwards beneath obturator externus, 
supplies obturators, gracilis, and adductors ; anas, internal cir- 
cumflex, and external branch of obturator. 

External terminal : passes downwards and outwards beneath 
obturator externus to ischial tuberosity, supplies obturators, 
hamstrings and hip-joint ; anas, sciatic and internal branch 
of obturator. 

Pudie or Internal Pudic 

In the Tnale. Proceeds out of pelvis by great sacro-sciatic notch 
below pyriformis, winds round ischial spine, re-enters pelvis by 
small notch, passes within the obturator fascia on inner side of 
tuber ischii, courses along pubic arch, ascends on and then 
perforates triangular ligament, dividing into dorsal of penis and 
artery of corpus cavernosum. 

Relations. —In the pelvis, lies to outer side of rectum, in front 
of pyriformis and sacral plexus. Thence, in company with vein 
and nerve, it is on external wall of ischio-rectal fossa, and internal 
to obturator internus. Beneath triangular ligament crossed by 
deep transverse perineal muscle. 

Branches : — 

Inferior htemorrhoidal: arises just inside tuber ischii, crosses 
transversely ischio-rectal fossa, supplies sphincter and levator 
ani ; anas, middle hemorrhoidal and opposite fellow. 

Superficial perineal : arises halfway in ischio-rectal fossa, runs 
parallel to p\ibic arch, between erector penis and accelerator 
urine, supplying them, together with scrotum ; anas, superficial 
pudic of femoral. 

Transverse perineal : arises from superficial perineal or from 
trunk near it, courses transversely inwards, supplying integu- 
ments, etc. 

Artery of bulb : arises near base of triangular ligament, passes 
between the two layers of triangular fascia, reaching bulb ^ inch 
from base. Supplies a branch to Oowper’s gland. 

Artery of corpus cavernosum : lies between crus penis and 
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pubic ramus. Enters crus and is distributed to corpus caver- 
nosum. 

Artery to corpm epongiomm : a small branch to that body 
from the main trunk, or from the artery to the corpus caver- 
nosum. 

Dorsal artery of penis : lies between crus and pubic ramus, 
throup^h suspensory ligament, along dorsum of penis having the 
median dorsal vein inside and the nerve outside. It ends in the 
glans and prepuce. 

Artery in the female: the vessel is smaller and has similar 
course to that in male; the sitperfcial perineal lahh 

pudendi. The artery of hdb supplies bulbus vestibuli. The 
terminal dorsal and corpus caver nosum arteries supply clitoris, 
being named dorsalis and profunda clitoridis respectively. 

Sciatic : terminal branch of anterior trunk {vide arteries of 
lower limb, p. 91). 

Branches from Posterior Trunk 

Crluteal : vide arteries of lower limb (p. 91). 

Ilio-lumbar: passes outwards beneath psoas and obturator 
nerve, but anterior to lumbo-sacral cord ; divides in iliac fossa 
into ascending or himbar branch, supplying psoas, quadratus 
lumborum, and giving a branch through foramen between 
5fch lumbar vertebra and the sacrum. Transverse or iliac 
ramifies in iliacus, supplies bone ; anas, lumbar, circumflex 
iliac. 

Lateral sacral (2) : Superior^ the larger of the two distributed 
to upper part of sacrum, the Inferior to lower part of sacrum 
and coccyx ; anas, middle sacral and opposite artery. 

Branches (donsal; are given off, which enter anterior sacral 
foramina for distribution on back of sacrum. 

THE EXTEKNAL ILIAC ARTERY. 

Extent.— Prom bifurcation of common iliac opposite lumbo- 
sacral articulation to lower border of Poupart’s ligament. 

Course . — Line from | inch below and little to left of umbi- 
licus, to point of Pcupart’s ligament midway between symphysis 
pubis and anterior superior ihac spine. 

Relations.— (jOYOvnd by peritoneum and sub-peritoneal fat, 
crossed by ureter and circumflex iliac vein. The spermatic 
vessels and genito-criiral nerve lie on it for a short distance. 

To outer side, psoas, except at termination, when it is below. 
Inner side, vas deferens and lymphatic glands. The loft vein is 
internal to its artery. The right one is at first internal, but at 
upper part beneath its artery. 
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Branches : — 

Epigastric : from fore part of artery, just above Poiipart’s 
ligament, down to ligament, then upwards and inwards between 
peritoneum and fascia transversalis, iieittg crossed by vas deferens 
near internal abdominal ring ; terminates between rectus ab- 
dominis and sheath in anastomoses with internal mammary and 
inferior intercostal. 

Branches ■ 

Cremasteric : accompanies vas deferens, supplying cremaster ; 
anas, i^parmatic, artery of vas deferens. 

PvLbk : ramifies behind pubis ; anas, pubic of obturator. 

Muscular : to rectus ; anas, superficial epigastric. 

Pircumflex iliac : from outer side of artery, near Poupart’s 
ligament, directed to anterior superior iliac spine, then on iliac 
crest, supplying iliacus, etc. ; anas, ilio-lumbar. 

ARTERIES OF LOWER LIxMB. 

THE SCIATIC ARTERY. 

Largest branch of internal iliac, except gluteal, passes out 
through lower part of great sacro-sciatic foramen, between pyri- 
formis and superior gemellus, in company with great soin-tic 
nerve and pudic artery, outside the pelvis it lies between the 
tuber ischii and great trochanter. 

Branches : — 

Within the “pelvis. Mmc%dar to pyriformis, coccygeus and 
levator ani. 

O^Ltside pelvis : — 

Coccygeal branch : pierces great sacro-sciatic ligament, in- 
clined inwards, supplies gluteus maximus, integument, etc. 

Comes nervi ischiatici : accompanies great sciatic nerve, 
finally enters the substance of it. 

Muscular : branches to gluteus maximus and external rotators 
of thigh ; anas, gluteal, internal circumflex. 

Anastomotic : to pit of great trochanter, supplies external ro- 
tators ; anas, gluteal, ascending of internal circumflex, and 
superior perforating. 

Articular : to capsule of hip-joint. 

THE U LUTEAL ARTERY. 

Largest branch of internal iliac, escapes from pelvis above 
pyriformis, divides immediately into superficial and deep 
branches. 

Superficial branch : runs between the two larger glutei, sup- 
plying gluteus maximus j anas, sciatic, posterior sacral 
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Deep branch; goes between two smaller glutei, subdivides 
into two : — 

tiuperior ilwmon : goes to anterior superior iliac spine ; a?jas. 
circumflex iliac, ascending branches of external circumflex. 

Inferior divhion ; supplies gluteal muscles, and descends to 
great trochanter ; anas, external circumflex. 

Nutrient branch : enters hip-bone just as artery emerges 
from pelvis. 

THE FKMOEAL AilTEKY. 

Extent . — From Poupart’s ligament to the opening in the 
adductor magnus. 

Course. — Thigh being adducted and rotated out, a line drawn 
from point midway between symphysis pubis and anterior 
superior iliac spine to most prominent part of internal condyle 
of femur. 

—Superficial in upper 'Jrd, being contained in 
Scarpa’s triangle, more deeply placed in lower §rds. 

Ill front. Skin, superficial and deep fascia, internal cutaneous 
branch of anterior crural nerve, sartorius, long saphenous nerve, 
aponeurotic arch over Hunter’s canal. 

Behind. Psoas, profunda vessels, pectineus, adductor longus, 
femoral vein (at lower part of Scarpa’s triangle, and in Hunter’s 
canal), tendon of adductor magnus. 

Inner side. Femoral vein (in Scarpa’s space), adductor longus. 

Outer side. Sartorius (in Scarpa’s space), vastus internus, 
femoral vein gets to outer side near ending. 

Braiiches : — 

Superficial epigastric : arises inch below Poupart’s liga- 
ment, ascends through the saphenous opening to abdominal 
wall, as high as umbilicus, in the fascia, anas, superficial branches 
of deep epigastric, external mammary. 

Superficial circumflex iliac : arises near preceding, runs out- 
wards to iliac crest, supplies glands, fasciae, and integument, 
psoas and iliacus ; anas, circumflex iliac, gluteal, external cir- 
cumflex, 

Superior external pudic : arises from inner side of artery 

inch below Poupart’s ligament, pierces cribriform fascia of 
saphenous opening, runs upwards to pubic spine, crosses external 
ring and spermatic cord, supplying integument of lower part of 
abdomen and external organs of generation ; anas, internal 
pudic. 

Deep external pudic : arises either separately or from a com- 
morr trunk with the preceding, lies on pectineus, covered by 
fascia lata, which it pierces, and is distributed to scrotum in 
male and labium in female ; anas, superficial perineal. 
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Profuada femoris : arises from outer and back part of artery, 
1 or 2 inches below Poupart’s ligament, resting in Scarpa’s 
triangle upon the iliacus, and subseqiiently upon adductores 
brevis and magnus, having the longus superficial to it. It ends 
in the lower third of thigh in a branch which perforates ad- 
ductor magnus. 

Bi’miches 

External circumflex : arises from the outer side of the pro- 
funda (sometimes from the femoral trunk), coursing outwards 
through the divisions of the anterior crural nerve, dividing into : 

(a) Transverse branches, piercing vastus externus just below 
great trochanter ; anas, on back of thigh with internal circum- 
flex, perforating branches of profunda, gluteal, and sciatic. 

(b) Ascending pass beneath sartorius, rectus, and tensor vagina 
femoris ; anas, with terminal of gluteal and external circumflex 
iliac. 

(c) Descending branches are distributed to the extensors of 
the thigh ] anas, with superior articular arteries, a small offset 
passing, with the articular nerve from the nerve to vastus ex- 
ternus, to the knee-joint. 

Internal circumflex : arises from the internal and back part 
of profunda, courses backwards between psoas and pectineus, 
dividing at the small trochanter into two branches, one ascend- 
ing to the digital fossa of the great trochanter ; mias, sciatic 
and gluteal ; the other passes to the hamstrings, appears between 
adjacent borders of (juadratus femoris and adductor magnus, 
gives off ^ muscular branch at upper border of adductor brevis, 
which divides into superficial and deep branches to upper ad- 
ductor muscles, the trunk of the artery then passes outwards 
and backwards ; a'iias. superior perforating, sciatic, and some- 
times external circumflex. An articidar branch enters the joint 
through the notch in acetabulum. 

Perforating branches: four in number, reach the back of 
thigh by perforating the adductor magnus, and end in the back 
of thigh 

First, begins opposite lower border of pectineus, perforates 
large and small adductors, distributed to biceps and gluteus 
maximus ; anas, sciatic and internal circumflex. 

Second,^ comes off opposite middle of short adductor, per- 
forating it and the magnus, distributed to hamstrings ; a 
nutrient artery (passing upwards) is given off ; anas, other per- 
forating branches. 

Third, arises at the lower border of adductor brevis, perforates 
magnus, as the second. 

Fourth, or terminal branch, pierces adductor magnus near 
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opening for femoral vessels, supplies short head of biceps i anas. 
popliteal and lower perforating. 

Muscular or Anastomotic (3 or 4) internal to perforating, 
supply inner hamstrings; anas, between themselves and branches 
of popliteal. 

Muscular branches : two to seven in number, supplying sar- 
torius and vastus internus. 

Anastomotic branch : arises at the termination of the femoral, 
and courses in the line of the femoral to the internal condyle. 

Branches 

Deep branch, descends inner side of knee ; ams. internal 
articular, recurrent of anterior tibial ; gives off exte^vial branch, 
crosses the femur, supplying branches to knee-joint ; anas. 
superior external articular, forming an arch. 

Superficial branch, accompanies long saphenous nerve to in- 
tegument ; anas, inferior internal articular. 

THE POPLITEAL AltTERY. 

Extent—^xom the opening in the adductor magnus to lower 
border of popliteus, dividing into anterior and posterior tibial. 

Course . — Upper part inclines from inner side of femur to 
middle of intercondylar space, thence occupying middle line of 
popliteal space. 

Relations.—Tae part of artery in the popliteal space is un- 
covered by muscles, but below it is covered by the gastrocnemius. 
It rests upon the femur, posterior ligament of knee-joint and 
popliteus. The vein lies to the outer side in the upper part, 
but crosses to the inner side near the termination. Superficial 
and slightly external to the artery is the internal popliteal 
nerve, in tbe upper part, but below it crosses to inner side. 
A .small articular branch of the obturator nerve courses upon the 
artery. 

Branches : — 

Muscular : Superior set (3 or 4) : to lower end of hamstrings ; 
anas, perforating of profunda, superior articular. 

Inferior set or sural (2) ; arise from the posterior part of 
artery opposite knee-joint, supply both heads of gastrocnemius, 
plantaris and soleus. 

Superficial ; accompanies external saphenous nerve to end in 
integuments. 

Superior articular *. Internal. Arisos just above condyles of 
femur, courses transversely beneath tendon of adductor magnus 
to front of knee, ending in vastus internus and joint ; anas. 
anastomotic and superior external articular. 

External. Winds beneath biceps, perforates intermuscular 
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1 /.jrcu’iiHex, ax- 

septum ; mas. descending branch of external Ij' forming an 
ternal of anastomotic and superior internal article and 

arch, inferior external articular ; supplies joint by ” ^ 
deep branches.^ t,o+ween intunuil 

Inferior articular : Mernal Passes down b®*" opposite 
tuberosity of tibia and internal lateral ligament > ? tibial. 
artery, superior internal articular, recurrent gastrocno- 

External. Courses outwards under outer l 

mius and external lateral ligament j anas, in 
articular branches, anterior tibial recurrent. . ■ pierces 
Azygos articular ; arises opposite flexure 01 ^truc- 

posterior ligament, supplying crucial ligaments 
tures in the joint. 


THE ANTERIOR TIBIAL ARTERY. 1 . . f 

From division of popliteal artery at 
popliteus, to bend of ankle. , 

Course.— At first directed outwards and for'Y^^ > unv-fsif.,. 
two heads of origin of tibialis posticus, to reach ^ ' 

of interosseous Hgament ; thence a line drawn 
of head of fibula to midway between the two ^ 

its course. 

Relations . — Tibialis anticus to inner side, the */*Y,j*' 
munis digicorum above, and the extensor proprius hallucis >e ov 
upon its outer side, covered below by annular liganuiiit. am 
crossed by extensor proprius hallucis tsndon, rests below 
the anterior surface of the tibia. It is accomp^'^’'^^*, , Y 
venae comites. Anterior tibial nerve lies at first on oiiter siue, tueu 
becomes superficial, and below is on the outer side. 

Branches : — . . i i. 

Posterior Tibial Recurrent : passes behind popliteus to back 
of knee. 

Superior Fihular : passes over neck of fibula, through holcu.^ 
to peroueus lorigus. 

Anterior Tibial Recurrent: arises as artery reaches an (rnor 
surface of interosseous membrane, passes in tibialis antuns to 
external and anterior surfaces of knee-joint ; anas, artiffuiar 
of popliteal. 

Malleolar: Two in number, arise just above ankle juini, 
supplying it. 

Internal. Passes beneath tibialis anticus tendon ti> ium r 
malleolus ; anas, branches of posterior tibial. 

External. Passes outwards beneath extensor longus digit* 'rum s 
anas, anterior peroneal, tarsal of dorsal of foot. 

Muscular : to surrounding muscles. 
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DOKSAL ARTERY OP FOOT. 

Exie.nL~-¥vom bend of ankle to upper part of list interosseous 
space, ending by inosculating with plantar arch and giving 1st 
dorsal interosseous branch to 1st interosseous space. 

Rdations.—IA^^ between tendons of extensor proprius hallucis 
and extensor longus digitorum ; near termination it is crossed 
by innermost tendon of extensor brevis digitorum. Bound down 
by fascia. Accompanied by two venae comites. Anterior tibial 
nerve lies to outer side. 

Branches : — 

Tarsal : arises as artery crosses scaphoid, courses forwards 
and outwards beneath extensor brevis digitorum, supplying it, 
then backwards to cuboid ; anas, external plantar, metatarsal, 
external malleolar, anterior peroneal. 

Metatarsal : arises a little beyond the tarsal branch, directed 
outwards in an arched direction, beneath short extensor of toes 
to outer side of foot, near bases of metatarsal bones ; anas. 
tarsal, external plantar. From the convexity of arch proceed 
three interosseous branches to three outer metatarsal spaces. 
They supply the interossei and divide at cleft of toes into digital 
branches ; the most external one supplies also outer side of little 
toe. Bach interosseous artery communicates at the cleft of the 
toes with the digitals of the sole by an anterior perfoTatim 
branch, and at the back of the interosseous space with the plantar 
arch by a posterior perforatimj branch. 

The 1st interosseous artery : arises as artery is about to dip 
down into sole. Itdies over dorsum of 1st interosseous space, 
and divides at cleft to supply contiguous sides of 1st and 2nd 
toes, having previously given off a branch to inner side of 1st 
toe. 

The Dorsalk Pedis in the Sole : enters sole between heads 
of origin of Ist dorsal interosseous muscle, and completes plantar 
arch by inosculating with deep branch of external plantar. 
Branch : — 

Digital : passes forwards in Ist interosseous space to cleft, 
where it divides into two branches for contiguous sides of 1st 
and 2nd toes, having previously given off a branch of inner side 
of great toe. 

THE POETBRIOR TIBIAL ARTERY. 

Extent. — From lower border of popliteus to lower edge of 
internal lateral ligament, there dividing into internal and 
external plantar, at a spot midway between internal malleolus 
and heel. 
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Coitrse.— At first midway between tibia and fibula, afterwards 
approaches tibia and lies on it. 

Tipper frds covered by gastrocnemius and soleus. 
Lower |rd superficial between inner border of tendo Achillis and 
inner border of tibia. Posterior tibial nerve is at first on inner 
side, but about one inch down crosses to outer side. Has vense 
comites. 

Relation,^ of artery at inner malleolus, from within outwards. 
Tibialis posticus, flexor longus digitorum tendons, vein, arterj^, 
vein, nerve, flexor longus hallucis tendon. 

Brandies 

Peroneal : arises one inch from popliteus, courses obliquely 
to fibula, then along inner border of that bone, between origins 
of tibialis posticus and flexor longus hallucis, to lower part of 
interosseous membrane, where it gives off anterior peroneal, 
and is continued as posterior peroneal over lower tibio-fibular 
articulation to outer side of niiaJleolus, where it ends by anas. 
with external plantar and tarsal. Covered in upper part by 
soleus and deep fascia, then by flexor longus hallucis. Beyond 
the malleolus it is superficial. 

Branches of peroneal 

M^iscidar: to soleus, tibialis posticus, flexor longus hallucis, 
and peronei. 

Nutrient : to the fibula, passes downwards. 

Anterior peroneal : arises about two inches above malleolus, 
pierces or passes below interosseous membrane, and under cover 
of peroneus tertius reaches front of outer ankle and tarsus, 
supplying ankle-joint ; anas, external malleolar, tarsal of 
dorsal of foot, and terminal of peroneal. 

Communicating : to join communicating of posterior tibial. 

Muscular : to soleus, and deep muscles of back of leg. 

Nutritious : to tibia, arises near origin of posterior tibial, 
largest of kind in body, passes downwards. 

Communicating : arises tw.o inches above inner malleolus, 
courses beneath flexor longus hallucis ; anas, communicating of 
peroneal. 

Calcaneal : arises near ending, to supply integument, fat of 
heel, and muscles on inner side of foot, 

INTERNAL PLANTAR. 

The internal bifurcation of the posterior tibial, directed for- 
wards along inner border of foot as far as base of Ist metatarsal 
bone. Thence along inner side of 1st toe to anastomose with 
inner digital branch. Covered at first by abductor hallucis, and 
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subsequently becomes more sxiperficial by lying between that 
muscle and the extensor of toes ; it is accompanied by internal 
plantar nerve.* 

EXTERNAL PLANTAR. 

From inner part of foot, with external plantar nerve, to base 
of 5th metatarsal ; thence it passes inwards, resting on the 
interosseous muscles to the back part of the 1st interosseous space, 
and inosculates there with dorsalis pedis, completing plantar arch. 

The plantar arch is placed across the tarsal end of the meta- 
tarsus, and is accompanied by the deep branch of the external 
plantar nerve. 

Branches from the Plantar Arch : — 

Eecurrent : small branches passing back to tarsal joints ; 
anas, branches of internal plantar. 

Posterior perforating (3) : ascend to dorsum of foot through 
posterior part of three outermost interosseous spaces ; anas, in- 
terosseous of metatarsal. 

Digital (4) : supply both sides of three outer toes and outer 
half of 2nd ; inner three bifurcate at the cleft of toes ; give off at 
point of division, anteyior perforating to anas, with interosseous 
of dorsum. 


THE VEINS. 

VEINS OF THE HEAD AND NECK. 

Cerebral : noted for their thin coats, absence of muscular 
tissue and valves. 

Superior (10 to 12 on each side) : lodged chiefly in sulci on 
cerebral surface, pass forwards and inwards to superior longi- 
tudinal sinus. 

Anterior inferior : from under surface of anterior lobes ; ter- 
minate in cavernous sinus. 

Inftrior lateral (3 to 5) : terminate in lateral sinus. 

Inferior meAian : from posterior lobe, etc., to straight sinus 
behind venae Galeni. 

Venae Galeni (2, one from right, one from left ventricle) ; 
formed by vena corporis striati and vena choroidea ; pass back 
and out of transverse fissure to straight sinus. 

Cerebellar : superior, inferior, and lateral sets : the 1st open 
into straight, the 2nd into lateral, the 3rd into posterior petrosal 
sinuses. 

■' Ellis describes the iuteiml plaixtav artery .as ending in four svim'jkial 
digital branches, which accompany digital branches of internal plantar 
nerve ; the outer three joining the digital branches of the plantar arch at 
the deft of the toes. 
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Sinuses (15 in number) ; Superior longitudinal : begins at 
crista Galli, runs back in upper border of falx to torcular 
Herophili ; receives superior cerebral, parietal and emissary 
veins. Intersected by fibrous bands, the chordae Willisii. 

Inferior longitudinal : along posterior part of free margin of 
falx cerebri to straight sinus. 

Tentorial or straight : is placed at junction of tentorium and 
falx cerebri, goes to torcular Herophili ; receives inferior longi- 
tudinal sinus, venae Galeni, inferior median cerebral, and superior 
cerebellar veins. 

Lateral (2) : from torcular Herophili to foramen lacerum pos> 
terius, goes into internal jugular vein, receives superior longitu- 
dinal, superior petrosal, straight and occipital sinuses, and 
mastoid vein. Join inferior petrosal sinus to form internal 
jugular vein. 

Occipital (2) : smallest j from posterior margin of foramen 
magnum to torcular Herophili. 

Cavernous (2) : by side of sella Turcica, passes from sphenoidal 
fissure to apex of petrous part of temporal. Eeceives ophthalmic 
veins which connect the angular vein with this sinus ; and inferior 
anterior cerebral veins. The ophthalmic veins are two in number : 
superior, the larger, accompanies artery ; and inferior, running 
below optic nerve, is formed by lower ciliary and muscular 
branches, and communicates with pterygoid plexus ; both pass 
through the sphenoidal fissure to empty into the cavernous 
sinus. 

Circular : surrounds pituitary body, connects the cavernous 
sinuses. 

Inferior petrosal (2) : from termination of cavernous to 
internal jugular vein. 

Transverse : connects the inferior petrosal sinuses across 
basilar process of occipital bone. 

Superior petrosal (2) : placed on superior border of petrous 
part of temporal, connecting lateral and cavernous sinuses ; 
receives inferior lateral cerebral, and anterior lateral cerebellar 
veins. 

Veins of the diploe : lodged in channels of the bones of the 
cranial vault. They are divided into frontal, joining the supra- 
orbital vein ; anterior temporal, joining a deep temporal vein ; 
posterior temporal, joining lateral sinus ; and occipital, joining 
occipital vein or lateral sinus. 

Emissary veins : small veins passing through foramina in the 
bones, and connecting the sinuses with the external veins of the 
Head. 

Facial : passes obliquely across side of face from inner canthus 
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to anterior border of masseter, being the continuation of the 
angular vein. Under the inferior maxilla near the angle it 
unites with a branch (communicating facial) from temporo- 
maxillary vein to form a short trunk (the common facial), 
which empties into the internal jugular vein. Also com- 
municates with ophthalmic {vide cavernous sinus). 


angular 


f supra-orbital. 

I frontal. 

1 palpebral (superior) 
(.nasal. 


The facial 
ceives 


inferior palpebral, 
dorsal and lateral nasal. 

alveolar branches. 

anteriorintemal 

maxillary , 1 palatine, 

naso-nalatme. 


naso-palatine. 
bVidian. 


iXr 


buccal. 

masseteric. 

labial. 

submental. 

inferior palatine. 

tonsillar. 

glandular (parotid and submaxillary). 
[ part of temporo-maxillary. 


Temporal : from side and vertex of head, passes down over 
5!ygoma, there receiving the middle temporal vein ; it then courses 
down between condyle of jaw and external auditory meatus 
into the substance of the parotid, where it joins the internal 
maxillary vein to form the temporo-maxillary trunk. 


anterior temporal, 
posterior temporal. 

The temporal vein receive.s temporal. 

anterior auricular, 
transverse facial. 


Internal maxillary : is formed by branches corresponding 
with those of the internal maxillary artery. The branches 
form a plexus (pterygoid) placed between the pterygoid muscles. 
The trunk of the vein passes with artery round condyle to join 
temporal vein, and form temporo-maxillary trunk. 
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[ middle meningeal, 
deep temporal, 
pterygoid. 

The pterygoid plexus is masseteric. 

formed by buccal. 

palatine, 
inferior dental, 
posterior dental. 

The pterytoid plexus communicates with the facial vein by 
the anterior internal maxillary vein. 

Temporo -'maxillary: formed by union of temporal and 
internal maxillary veins ; descends in parotid gland, divides 
into two branches, one of which communicates with the facial 
by the communicating facial, and the other receives the 
posterior auricular vein to form the trunk of the external 
jugular vein. 

Posterior auricular : from plexus on side of head and back 
of enr, receives stylo-mastoid vein, and branches from external 
ear ; joins into temporo-maxillary to form external jugular 
vein. 

Occipital: from plexus at back part of vertex of skull, 
placed deeply between muscles of neck, and having same 
course as artery. Joins internal jugular; communicates with 
lateral sinus by mastoid veins. 

External jugular : formed by junction of part of temporo- 
maxillary trunk and posterior auricular veins at angle of jaw in the 
substance of parotid. Descends beneath platysraa over stemn- 
•mastoid, pierces deep fascia near the clavicle to open into sub- 
clavian, or occasionally into the internal jugular. Has two pair 
of valves. Receives posterior external jugular, draining super- 
ficial region at back of neck, suprascapular, transverse cervical, 
and frequently the anterior jugular. 

Anterior jugular ; drains integument and superficial muscles 
of anterior and middle regions of neck. Empties into sub- 
clavian or external jugular ; communicates with fellow just 
above the sternum, also with facial and external jugular 
veins. 

Internal jugular: from jugular foramen, being formed by 
junction of lateral and inferior petrosal sinuses. Passes verti- 
cally down the .side of neck, on the outer side of carotid artery, 
within the sheath, uniting with subclavian near the inner margin 
of the scalenus anticus to form the vena innominata. One pair 
of valves placed inch above termination. 
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pharyngeal. 

i dorsal of tongue, 
lingual venae comites. 

• common J 
occipital. 

superior thyroid -| ^ 

^middle thyroid. 

Vertebral : drains occipital region and deep muscles of back 
of neck ; enters foramen in transverse process of atlas, runs 
down behind artery through same foramina of the cervical 
vertebrae to 6th (or 7th), where it passes out to enter vena in- 
nominata. One pair valves guard its mouth. 

[ posterior condylar, 
muscular, 
dorsi-spinal. 

The vertebral vein receives meningo-rachidian. 

ascending cervical, 
deep cervical. 

.1st intercostal. 

VEINS OB"' THBl UPPER EXTREMITY. 

SUl'KllFrCIAL SKT. 

Anterior ulnar : from the anterior of carpus and ulnar side of 
hand up along ulnar side of forearm to elbow-joint, to join the 
median basilic. 

Posterior ulnar : from posterior ulnar border of hand and 
vein of little finger {vena salvalella), up along ulnar .side of back 
of forearm to join median ba.silic just below the elbow-joint. 

Radial: from donsum of the thumb, radial side of index- 
finger and hand, along outer side of forearm to join median 
cephalic near bend of elbow, and form the cephalic vein. 

Median: from palmar surface of hand up the middle of 
forearm communicating below the bend of elbow, with venae 
comites of ulnar, and then divides into median cephalic and 
median basilic. 

Median basilic : passes obliquely inwards over bicipital fascia, 
which separates it from the brachial artery. Empties into basilic 
as a formative branch. 

Median cephalic; passes obliquely outwards from bend of 
elbow, between supinator longus and biceps. Empties into 
cephalic as a formative branch. 

Basilic : formed by coalescence of anterior and posterior ulnar 
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with the median basilic veins. Ascends on the inner side of the 
arm to open into the axillary vein. 

Cephalic: passes up between deltoid and pectoralis major, 
perforates costo-coracoid sheath, and opens into the axillary 
vein. It is occasionally connected with the external jugular by 
a branch over the clavicle (jugulo-cephalic). 

The following are the deep veins, and accompany their respec- 
tive arteries as mn<B comites, intercommunicating with each 
other, and the superficial veins frequently. 

Digital (2) : empty into the superficial palmar. 

Palmar superficial (2) : empty into ulnar and radial. 

Deep palmar ; empty into radial venae comItes. 

Interosseous (2) : accompany the anterior and posterior inter- 
osseous arteries, commencing at the wrist, terminating in venm 
comites of the ulnar. 

Comites radialis: form, with the ulnar, the coraites of 
brachial. 

Comites ulnaris : with the radial, form comites of brachial. 

Comites brachialis: receiving veins corresponding to the 
branches of the brachial artery, empty into the axillary vein. 

Axillary ; is the continuation of the basilic. Commences at 
lower border of the axillary space ; receives veins corresponding 
to branches of its artery, and terminates in the subclavian at 
outer border 1st rib. [Valves at inferior border of subseapularis, 
terminations of subscapular and cephalic veins.] 

Subclavian : continuation of axillary, joins internal jugular 
vein at the inner margin of the anterior scalenus to form vena 
innominata. Separated from its artery by scalenus anticus 
muscle and phrenic nerve. Receives external and anterior 
jugular veins. [Valves just external to entrance of external 
jugular, or about one inch from its termination.] 

VEINS OE THE BODY. 

Innominate ; two large trunks, placed one on each side of the 
neck, and formed by the junction of the internal jugular and 
subclavian veins of the corresponding side. They end by uniting 
to form the superior vena cava. No valves. 

The Tight innominate vein is short (1^ inches long), and com- 
mences at the inner end of the scalenus anticus, passes down- 
wards to join left innominate at the inferior border of 1st right 
costal cartilage. Receives the right vertebral, right internal 
mammary, right inferior thyroid, right superior intercostal, and 
right superior phrenic veins. The right lymphatic duct opens 
at the angle of union of right subclavian and internal jugular 
veins. 
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Connections : — 

Superfieiall^/ and Inner Side. Outer Side. 

Innominate artery. Right lung and pleura. 

Right phrenic nerve. 

The left innommate is 3 inches long, passes from left to right 
and downwards. The thoracic duct opens at the angle of union 
of the left subclavian and internal jugular veins. 

Connections 

In Front. Below. 

Finst piece of atornum. Arch of aorta (transvorae part). 

Origin of stetno-hyoid. 

Origin of sterno-thyroid. Behind. 

Thymus gland. Innominate artery. 

Left carotid artery. 

Left subclavian artery. 

Left phrenic nerve. 

Left pneumogastric nerve. 

Heft vertebral, 
left internal mammary, 
left inferior thyroid. 

The left innominate vein receives-! left superior interco.staL 
thymic, 
mediastinal. 

^pericardiac. 

Internal mammary : two with each artery, uniting in a single 
trunk, emptying into innominate veins. 

Inferior thyroid (sometimes 3 or 4) : from thyroid venous 
plexus, emptying into right and left innominate veins. 

Superior intercostal : receives veins from upper two or three 
•intercostal spaces except the first. The one passes doun 
and enters the azygos major, the left passes forward across 
arch of aorta to left innominate vein, and receives the left 
superior phrenic and left bronchial veins. 

Vena cava superior; 2^ to 3 inches long, formed by the 
junction of the right and left innominate veins behind the junc- 
tion of the 1st right costal cartilage with the sternum ; passes 
down to the right auricle opposite upper border of 3rd right 
costal cartilage. No valves. Receives pericardiac and media- 
stinal veins, and near its termination the azygos major vein. 

Connections : — 

Loft Side. In Front. Fifth t Side. 

Tnnomlnato artery, In Pleura. Pleura. 

upper part. ' Thymus glantl. llight plirenie nerve. 

Ascending part of aortic Sternum. 

arch, in lower part. 

Behind, lower Part. 

Right division pulmonary artery. 

TTnnai. ■►Inf'h'f- Trtilwirtiiflt-w 
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The vena cava enters the pericardium about 1^ inches from 
its termination, and this part is covered with serous membrane 
except posteriorly. 

Azygos major : commences opposite 1st or 2nd lumbar 
vertebra by a branch from right lumbar veins, up through aortic 
opening in diaphragm, passes along right side of column to ^rd 
dorsal vertebra, and, arching over root of right lung, empties into 
vena cava. Receives the ten lower right intercostal veins, vena 
azygos minor, several oesophageal, mediastinal, vertebral, and 
right bronchial veins. Imperfect valves, though its branches 
have complete ones. 

Azygos minor inferior : commences in lumbar region of left 
side from lumbar veins, or branches of renal, through left crus of 
diaphragm to 9th dorsal vertebra, there crossing behind aoita 
and thoracic duct to terminate in azygos major. Receives four 
of five lower intercostal ; some (esophageal and mediastinal 
veins. 

Azygos minor superior : from branches formed by veins 
between left superior intercostal and azygos minor inferior 
veins ; empties into one of the other azygos veins. 

Bronchial : from lungs ; the right terminating in azygos 
major j the left in the left superior intercostal. 

Spinal ; dorsi • spinales ; external to spinal canal, extend 
along whole length of back of spine, forming network, 
terminating in the vertebral (of neck), the intercostal (of 
thorax), lumbar and sacral veins. 

Meningo-rachidian : situated between vertebra and dura- 
niater, consisting of longitudinaks spinales ankriores : whole 
length of anterior surface of vertebral canal, terminating in 
dorsi-spinal. 

Longiiudinales spinales posteriores : whole length of posterior 
surface of vertebral canal, terminating in dorsi-spinal. 

Veins of the vertebrEB : Vence basis ■m-kbrarwm : from bodies 
of vertebrae, terminating in anterior longitudinal. 

Veins of the spinal cord : Medidli-spinales : cover cord, 
between pia and arachnoid, from sacrum to occiput ; anas. 
freely with contiguous veins. No valves in any of the spinal 
veins. 

Iliaca externa, interna, and communis : see Lower Ex- 
tremity. 

Vena cava inferior ; formed by junction of the two common 
iliac veins in front and a little to the right of 5th lumbar 
vertebra, passes up on right side of aorta to posterior border of 
liver, where it becomes imbedded in a groove and receives the 
hepatic veins j thence it goes through special opening in 
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The portal vein 
receives ... 


splenic ... 


superior mesen- 
teric ... 


splenic bran- 
ches. 

vasa brevia, 
pancreatic, 
left gastro- 
epiploic. 

inferior me- 
senteric ..." 

intestinal, 
ileo-colic. 
right colic, 
middle colic, 
right gastro- 
epiploic, 
pancreatic, 
pancreatico- 
duodenal. 


gastric or coronary, 
cystic. 


left colic. 

sis 

superior 

hseuior- 

rhoidal. 


VEINS OE THE LOWER EXTREMITY. 

SliPKRl’lUIAL SET. 

Internal or long saphenous ; from ple.xus on dorsum and 
inner side of foot ; ascends, in front of inner ankle, behind inner 
margin of tibia, accompanied by internal saphenous nerve ; 
bends behind inner condyle of femur, ascends along inner side 
of thigh, through saphenous opening, empties into femoral 
l.j inches below Poupart’s ligament, where it receives mperjidal 
drmmjkx iliac, mp&rficial cpi<jastnc, and nuperficial external 
piidic. Communicates with internal plantar, tibial, etc. Two 
to six valves. 

External or short saphenous : from plexus on dorsum and 
(rater side of foot, up behind outer ankle to median line of leg, 
accompanied by external saphenous nerve ; empties into pop- 
liteal vein, between the heads of the gastrocnemius. Two 
valves, one near termination. Communicates with deep veins 
of foot. 

UERP SET. 

Posterior tihial : formed from exlerml and internal plantar ^ 
joining with the peroneal. Course same as artery. 
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Aaterior tibial : continuation of vmm dorsaka 'P’^dk, pierce 
interosseous membrane at upper part of leg, and form the 
popliteal vein, by junction with the posterior tibial veins, at the 
lower border of the popliteus muscle. 

Popliteal (see anterior tibial) : passes up to femoral aper- 
ture in adductor magnus, there becoming the femoral ; receives 
mral, artioular, and external saphemus veins, Pour valves. 
Placed superficial to artery, which it crosses from within out- 
wards. 

Femoral (see above) ; passes from the opening in the adductor 
magnus up to Poupart’s ligament, there becoming external iliac. 
Lies at first to outside of artery, but higher up crosses beneath 
to its inside. Eeceives muscular branches, profunda femoris, 
and the internal saphenous. Pour or five valves. 

External iliac (see above) : from Poupart’s ligament to sacro- 
iliac synchondrosis, there uniting with the internal iliac to form 
common iliac. On right side, lies to inside of artery at first, but 
gradually passes behind it. On left side, altogether on inside of 
artery. Receives deep epigastric and deep circmiflex iliac, and 
a pxMc vein from the obturator. 

Internal iliac : formed by the union of all of the vense oomites 
of the branches of the internal iliac artery, except the ilio- 
lumbar veins which open into the common iliac. It lies at first 
on the inner side, but finally gets behind the artery. It has no 
valves. The visceral veins opening into the internal iliac 
inosculate very freely and form a series of plexuses. 


The internal iliac 
vein receives... 


visceral 

branches 


parietal 

branches 


f [ superior and 

haamorrhoidal J middle 

plexus ...1 hiemor- 

( rUoidal, 
/'vesical. 

vesico-prosta- | dorsal of penis, 
tic ple.xus...' deep veins of 
\ penis. 

uterine ) . , 

vaginal ) xn Jemal e. 
/'obturator. 


internal 

pudic 


^ veins of corpu.s 
cavorno.Hum. 
veins of bulb, 
transverse peri- 
neal. 

superficial peri- 
neal. 
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I inferior 

hgemorroida]. 

C coccygeal. 

Theinternaliliac parietal • i.* ) comes nervi 

vein receives ' branches 1 ischiadici. 

l^muscular. 

. gluteal. 

lateral sacral. 

Common iliac (see external iliac) : from base of sacrum to 
terminate at intervertebral substance between 4th and 5th 
lumbar vertebrse, a little to the right of the middle line, there, 
with its fellow of opposite side, forming vena cava inferior. The 
right vein is the sWter, and nearly vertical Receives ilio- 
lumbar and sometimes lateral sacral veins. Middle sacral 
empties into left common iliac. No valves. 

Oonmctiom. — Right vein passes behind, and then to outer 
side of artery. Left vein is placed on inner side of artery, and 
then passes behind right common iliac artery to join right 
vein. 

THE ABSORBENT SYSTEM. 

The thoracic duct receives the absorbents from both lower 
limbs, abdomen, except upper surface of liver, from left half of 
thorax, left upper limb, and left side of head and neck. 

Length .-— to 18 inches. 

Extent . — Erom 2nd lumbar vertebra, where it commences by 
a dilatation, the receptaculum chgli, to junction of left internal 
jugular with left subclavian vein. 

Ooniiectious.— The abdominal part is placed on the front of 
the body of the 2nd lumbar vertebra, behind and to the right side 
of the aorta and on the inner side of the right crus ; it then enters 
the thorax through aortic opening, on tlie right side of aorta, 
lying between it and the azygos major vein, and passes upwards 
to arch. Opposite the 4th dorsal vertebra it passes behind arch, 
and runs along the left side of rhe (esophagus, behind the left 
subclavian artery. At the level of the 7th cervical vertebra it 
turns outwards and arches over the apex of the left pleura to 
open at the angle of union of the left internal jugular and left 
subclavian veins. 

_ The right lymphatic duct : receives the absorbents of the 
right limb, right side of chest, right half of head and neck, and 
upper surface of liver. It is about ^ .an inch long, and enters 
the venous system at the angle of union of the right internal 
jugular and right subclavian veins. 



THE POCKET GRAY. 


Ill 


THE LYMPHATICS OF THE HEAD AND NECK. 

Suboceipital glands (1 or 2) : receive lymphatics from back of 
scalp, efferent vessels join siiperffcial cervical glands. 

Mastoid glands (2 or 3) : receive lymphatics from back of 
ear, efferent vessels join superficial cervical glands. 

Parotid lymphatic glands (3 or 4) : one being placed just 
anterior to tragus. Eeceives lymphatics from temporal region, 
efferent vessels pass to submaxillary and superficial cervical 

Internal maxillary glands : afferent vessels from temporal, 
nasal, zygomatic, and orbital fosste, palate and upper part of 
pharynx ; efferent vessels pass to superior deep cervical glands. 

Snbmaxillary lymphatic glands (8 to 10); afferent vessels 
from face, floor of mouth, submaxillary and lingual glands ; 
efferent vessels to cervical glands. 

Superficial cervical glands (4 to 6) : placed along the e.xternal 
jugular vein. Afferent vessels from external ear, skin of neck ; 
efferent vessels to the deep cervical glands. 

Deep cervical glands (20 to 30) : glandulae concatenatse. 

Superior ; lie along internal jugular vein from division of 
common carotid to base of skull. Afferent vessels from internal 
maxillary and submaxillary glands, cranium, tongue, larynx, 
lovp-er part of pharynx and thyroid body. Efferent vessels to 
inferior set. 

Inferior ; placed along lower part of internal jugular vein. 
Afferent vessels from other cervical glands and lower part of neck. 
Efferent vessels form a single trunk [jugular lymphatic irunh)^ 
opening into thoracic duct on left side, and into the right 
lymphatic duct on right side. 

THE LYMPHATICS OF THE UPPER LIMB. 

The lymphatics of the arm are arranged in a superficial and a 
deep set which enter the axillary glands, except a few superficial 
which join the gland over the internal condyle. 

There are two sets of lymphatic glands in the arm, viz., super- 
ficial and deep. 

The superficial lymphatic glands : two or three in front of 
the elbow, and one or two above the internal condyle. 

The deep lymphatic glands : two or three along radial and 
ulnar arteries and inner side of brachial artery. 

The axillary glands (10 or 12) : receive the lymphatics from 
the upper limb. 

Axillary set: placed along axillary vessels, afferent vessels 
from limb. 
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Pectoral net: placed along long thoracic artery, afferent 
vessels from mamma and chest. 

Subscapular set: placed along subscapular artery, afferent 
vessels from the back. 

lu/ra-clavicular set : situated below the clavicle, in the hollow 
between pectoralis major and deltoid, afferent vessels from 
shoulder. 

THE LYMPHATICS OP THE PELVIS AND ABDOMEN. 

External iliac glands (6 to 10) : lie along external iliac 
artery ; afferent vessels from inguinal glands. 

Internal iliac glands : placed along internal iliac artery ; 
afferent vessels from pelvic viscera. 

Sacral glands : placed in hollow of sacrum, receive lymphatics 
of rectum. 

Lymphatics of bladder ; placed near base of bladder ; efferent 
vessels enter internal iliac glands. 

lymphatics of uterus : in the impregnated state enter 
internal iliac glands. 

Lumbar lymphatic glands : mesial group, surround aorta 
and venU'Cava ; afferent vessels from external and internal iliac, 
and facral glands, lymphatics of kidney, supra-renal bodies, 
testicles, etc. The lateral group lie behind psoas, and receive 
the deep lymphatics of the abdominal wall. The efferent vessels 
of the whole enter the thoracic duct. 

Mesenteric glands (130 to 150) : disposed around the trunk 
and branches of the superior mesenteric artery ; efferent vessels 
go to the thoracic duct. 

Coeliac glands (Itj to 20) : surround ccoliac axis. The afferent 
vessels come from stomach, spleen, pancreas, and liver ; the 
efferent vessels go to the thoracic duct. 

THE LYMPHATJOS 01-’ THE THOKAX. 

Sternal glands (C to 10) : along internal mammary artery. 
The afferent vessels come from front of chest and abdominal 
walls, diaphragm and under part of mamma ; the efferent 
vessels join anterior mediastinal glands and thoracic duct. 

Intercostal glands : placed between the intercostal muscles 
behind. The afferent vessels come from chest wall ; the efferent 
open into the thoracic and right lymphatic ducts. 

Anterior mediastinal glands (3 or 4) ; between pericardium 
and sternum. The afferent vessels come from lower sternal 
glands, tipper surface of liver and diaphragm ; the efferent 
vessels pass to thoracic and right lymphatic ducts. 
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Superior mediastinal or cardiac glands (8 to 10) : placed in 
front of the arch of the aorta in the interpleural space. The 
afferent vessels come from the heart, pericardium and thymus 
gland ; the efferent vessels unite in two or three trunks which 
open into the thoracic and right lymphatic ducts. 

Bronchial glands : are placed along the bronchi. The afferent 
vessels come from the lung ; the efferent vessels join to open 
into the thoracic and right lymphatic ducts. 

Posterior mediastinal glands (8 to 12) : lie along descending 
thoracic aorta. The afferent vessels come from the oesophagus, 
pericardium, and diaphragm; the efferent vessels go to the 
thoracic duct. 

TELE rA’MPH.\TICK OF THE LOWER LIMB. 

The lymphatics of the lower limb are divided into a superficial 
and a deep set. The superficicd^ except a few which pass to the 
popliteal glands, go to the superficial inguinal glands. The 
deep lymphatics enter the deep inguinal glands. 

The popliteal glands (4 or 5) : are placed on the popliteal 
vessels. The afferent vessels come from the lymphatics of the 
leg ; the efferent go to the inguinal glands. 

The superficial inguinal glands (8 to 10) : 

Supenor set : lie along Poupart’s ligament. The afferent 
vessels come from trunk, buttocks, perineum, and genitals. 

Vertical or femoral set : lie along the internal saphenous vein, 
and receive the superficial lymphatics of the limb. The efferent 
vessels of both sets join the deep glands, and the glands a’ong 
the external iliac artery. 

The deep inguinal glands ; surround the femoral vessels (a 
constant one in the crural ring). The afferent vessels come 
from the superficial inguinal glands and the deep lymphatics 
of the limb ; the efferent vessels join the external iliac glands. 

THE CEREBRO-SPINAL AXIS. 

THE SPINAL COED. 

The spinal cord is the part of the cerebro -spinal axis which 
occupies the spinal canal. In the adult it occupies about § of the 
length, but in the foetus, before the third month, it extends the 
whole length of the canal. 

Extent.— T(\e spinal cord extends from the lower border of the 
foramen magnum,, where it is continuous with the medulla 
oblongata above, to the lower border of the 1st lumbar vertebra, 
there terminating in a slender filament, the Jf/wm termmah. 
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Contents of the Neural Canal. 

Venus plexus between bone and dura mater. 

{ dura mater, 
arachnoid. 

pia mater, with ligamenta denticulata. 
Cerebro-spinal fluid, 

Suinal 

P ® \two posterior spinal arteries and veins. 

Spinal cord, with anterior and posterior roots of nerves. 

Shape. — In transverse section, nearly round, except_^at the 
enlargements, where it is more elliptical. 

EiUargements. — Presents two enlargements. The upper or 
cenical extends from the upper limit of the cord downwards to 
the 1st or 2nd dorsal vertebra. 

The lower or hmhar commences opposite the 10th dorsal 
vertebra ; is largest at the last dorsal, and thence tapers, form» 
ing the conns mednllaris, from the tip of which the filum 
terminale descends. 

The filum terminale (central ligament of the cord) : passes 
from the end of the conus medullaris downwards in the middle 
of the cauda equina ; becomes closely invested with dura mater 
opposite the 1st or 2nd sacral vertebra, and blends with the 
periosteum at the lower end of the sacral canal. 

It is a process of pia mater, containing in its upper half the 
continuation of the central canal of the cord, together with a 
little grey matter for a short distance. The lower half consists 
of connective-tissue, bloodvessels and medullated nerve-fibres. 
The anterior spinal artery is continued along the front ; it is a 
very slender vessel. 

The nerve-roots. — Consist of anterior and posterior bundles, 
31 pairs. 

The anterior roots are arranged irregularly along the side of 
the cord ; the posterior roots issue in a straight line along the 
postero-lateral groove. They are distinguished from the anterior 
roots by having a ganglion. 

The nerve-roots pass outward to the intervertebral foramina, 
those in the upper part passing almost transversely ; below they 
pass more obliquely, until in the lower part of the canal their 
course is vertical. The collected bundles of nervo-roots at the 
termination of the cord form the cmida e<fmna. 

FISSUERS. 

Anterior median fissure : along the anterior surface of the 
cord in the middle line, Kxtends into the substance of the 
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cord for about a third of its thickness, but deeper below than in 
the upper part. Does not reach grey matter. Lined with pia 
mater. 

Posterior median fissure ; not a true fissure, but only con- 
tains a septum of pia mater. Reaches down to grey matter. 

Lateral fissures: AMero-laieral : not a true fissure, but a 
line corresponding to origin of anterior nerve roots. 

PosUro-lateml : corresponding to attachment of posterior 
nerve roots. 

Columns of the cord 

The cord being divided into two lateral halves by the median 
fissures, may again be subdivided into anterior, lateral, and 
■posterior columns. 

The posterhr and lateral columns are divided by a groove or 
lateral sulcus, to which the posterior nerve-roots are attached. 

The anterior and lateral columns are separated by the anterior 
roots of the nerves. 

Posterior median column (only found in the upper part of the 
cord) is formed by a groove a little outside the posterior median 
fissure, dividing the posterior column into two parts, a posterior 
median column and posterior column proper. 

STRUCTURE OP THE SPIN.iL COED. 

The spinal cord in transverse section consists of white matter 
externally, and grey matter internally. 

The grey matter : consists of a crescent-shaped portion in 
each lateral half of the cord, united by an intervening process, 
the posterior or grey commissure. 

Each crescent has two cornua, an anterior, thick and short, 
not reaching the surface of the cord ; and a posterior, long and 
slender, reaching to the postero -lateral fissure, just before 
reaching which it becomes enlarged, capiit cornu, and becomes 
less opaque {substantia gelatinosa of Rolando). The size of the 
grey crescents varies in different parts of the cord, being largest 
in the cervical and dorsal regions. In the upper dorsal region 
there is a projection of the grey matter on the outer side of the 
crescent between the anterior and posterior cornu, called the 
intermedio-lateral tract or lateral cornu. 

Central canal : extends through the whole length of rhe cord 
in the middle of the posterior or grey commissure. It is lined 
with spheroidal ciliated epithelium. Opens above into the floor 
of the 4th ventricle, and is continued below into the upper 
part of the filum terminale. 

The white matter : encloses the grey matter in each lateral 
the cord, except where the posterior cornu comes to the 
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surface. The portion of white matter between the posterior or 
grey commissiire and the anterior median fissure constitutes the 
anterior or loJiite commifisnre. 


THE BRAIN. 


/ medulla oblon- 
gata. 

cerebellum, 
pons Varolii. 


The brain 

consists 

of 


cerebrum 


rSylvian aqueduct, 
mesence- | crura cerebri, 
phalon ...'I corpora quadri- 
t gemina. 

/3rd ventricle, 
optic thalami. 


thalamen- 


posterior perforated 
, , / spot, 

sphalon-^ corpora albicantia. 
tuber cinereum. 
pituitary body, 
optic commissure. 
\laraina cinerea. 
convnlution.s. 
fissures. 

corpus callosum, 
lateral ventricles. 

.5th ventricle, 
septum lucidum. 
fornix. 

foramen of Monro, 
velum interpositum. 
choroid plexuses, 
corpora striata, 
clau strum, 
twnia semicircularis. 
nucleus amygdalae, 
lanterior commissure. 


cerebral 

hemi- 

sphores, 


THE MEDULLA OULONGATA, OH BULU. 
JExtpM.—'Fmm the lower border of the foramen magnum to 
the lower border of the pons Varolii. 

Connectionft . — Inferiorly it is connected with the .spinal cord, 
superiorly it is continued into the pons, anteriorly it rests upon 
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the basilar groove, and posteriorly it lies in a depression between 
the hemispheres of the cerebellum, called the vallecula, and 
here bounds the lower half of the floor of the 4th ventricle. 

Pimemions. — inches long ; greatest breadth ^ inch. 

Pyramidal, with base atthe pons, and apex at the spinal 

cord. 

Pissures. — Anterior and posterior median fissures, continuous 
with those of the cord. 

Anterio?' median Jismre : terminates just below the pons in 
the foramen cmcum. The fibres of the pyramids decussate at 
the lower part of the fissure, and partly interrupt it. 

Posterior median fissure : continues up from the cord to about 
half-way up the medulla, where it widens out into the 4th ven- 
tricle. 

Structure of the medulla. — If the parts of the spinal cord are 
traced into the medulla, its structure will be easily understood. 

The line of the ‘posterior roots of the spinal nerves is continued 
by the upper bundles of the nerve-roots of the spinal accessory 
nerve, above this by the bundles of the vagus, and above this 
again, by the bundles of the glosso-pharyngeal nerve. 

The line of exit of these nerve-roots represents the postero- 
lateral groove of the spinal cord. As this line is traced upwards 
it turns outwards, so that about half-Wiiy up the medulla it 
appears upon the lateral surface, and in its upper part it lies 
close to the posterior margin of the olivary body, but is 
separated from it by a narrow groove. 

The part behind these nerve-roots is termed the ‘posterior 
area of the medulla, and corresponds to the posterior columns 
(posterior median and posterior lateral) of the cord. 

The line of the anterior roots of the spinal nerves, when traced 
up ioto the medulla, deepens into a groove which is continued 
irpwards nearly as far as the pons. 

The bundles of the nerve-roots of the hypoglossal issue from 
this groove. The part of the medulla between this groove and 
the anterior median fissure is called the anterior area, and 
corresponds to the anterior column of the cord. The part 
between the anterior and posterior areas — that is, the part 
between the line of issue of the nerve-roots of the spinal accessory, 
vagus, and glosso-pharyngeal nerves, and line of issue of the 
nerve-roots of the hypoglossal — is called the lateral area, and 
corresponds to the lateral column of the cord. 

Posterior columns : the posterior median column of the cord 
is continued up into the medulla as the funiculm gracilis, 
which expands as it approaches the 4th ventricle. This expan- 
sion is called the clava ; and upon reaching the 4th ventricle 
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the clavse of opposite sides open out to form the lateral boundary 
of the ventricle in its lower part. 

The posterior lateral column of the cord is continued upwards 
into the medulla, where it expands slightly, and is called the 
cuneate funiculus, which, on the same level with the clava, has 
an eminence, the cuneate tubercle. 

Between the cuneate funiculus and the line of origin of the 
nerve-roots of the spinal accessory, vagus, and glosso-pharyngeal, 
there appears a longitudinal prominence, the funiculus of 
Rolando, which broadens out above into the tubercle of Rolando. 
It is formed by the approach of the posterior caput cornu to the 
surface. 

The Restiform body . — In the upper part of the medulla, a set 
of fibres issue from the anterior median fissure, pass transversely 
outwards over the anterior pyramid and olivary body, and, con- 
tinuing transversely, cross over the funiculus of Rolando and the 
cuneate funiculus, to turn upwards on these. They are the 
external arciform or arcuate fibres. Joined to these, just above 
the tubercle of Rolando, are some transverse fibres which come 
from the lateral column, known as the lateral cerebellar tract. 
These oblique fibres blend with the funiculus of Rolando, and 
with the cuneate funiculus, the whole forming the restiform 
body. Superiorly the restiform body diverges from its fellow 
and enters the cerebellum, of which it forms the inferior 
peduncle. 

Lateral columns. The lateral column of the cord, as continued 
into the medulla, consists of three sets of fibres. One set crosses 
obli(j[uely through the anterior column and across the anterior 
median fissure to the opposite side, where they form the greater 
part of the pyramid (the crossed pyramidal tract). A second 
set consists of the lateral cerebellar tract which join the restiform 
body, whilst the rest of the column p.asses upwards as far as the 
lower end of the olive which conceals it. 

The olivary body is an oval prominence lying in the upper 
part of the medulla, between the pyramid and the restifonu 
body. It is separated from the pons by a groove, which con- 
tains some of the external arcuate fibres. 

On the inner side lie the nerve-roots of the hypoglossal ; and 
on the outer side, but separated from it by a groove, the roots 
of the accessory, vagus, and glosso-pharyngeal nerves issue. 
Longitudinal fibres, prolonged from the lateral column, lie in 
the groove on the outer side of the olive, and occasionally a few 
bundles of longitudinal fibres are seen on the inner side. These, 
together with the arched fibres above and below, give it the 
appearance of being enclosed in a capsule. 
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The fillet of the olivary body is a small bundle of fibres derived 
from the capsule, and from the longitudinal fibres from the 
lateral tract. The fibres ascend in the crus cerebri. 

Anterior columns : most of the fibres of the anterior columns 
of the cord are prolonged upwards deeply beneath the pyramids, 
but a bundle varying in size passes upwards on the outer side of 
the crossed portion of the lateral column (crossed pyramidal 
tract). These fibres form the direct pyramidal tract. 

The pyramids are two oval prominences, broader above than 
below. They are placed one on each side of the anterior median 
fissure. They consist of two sets of fibres, the order derived 
from the anterior column of the cord, the inner from the lateral 
column of the opposite side. The crossing of the two sets of 
these latter fibres constitutes the decimation of the pyramids. 

The fourth, ventricle. The central canal of the cord expands 
in the upper and posterior part of the medulla until opposite the 
middle peduncles of the cerebellum, where it again gradually 
narrows, and becomes continuous with the Sylvian aqueduct 
above. The ventricle is thus diamond-shaped. The lower end 
has been compared in shape to a pen, and is hence termed the 
calamus scriptorius. 

The floor in the lower half is formed by the upper part of the 
posterior surface of the medulla, and in the upper half by the 
back of pons Varolii. 

Structures on the floor. 

Lower half. 

Median groom. 

Inferior fovea.— A triangular pit on each side of the 
median groove near the strise acusticae, the apex being 
placed upwards. From the base two grooves pass down- 
wards, one towards the calamus scriptorius, and the other 
towards the lateral boundary. Three areas are thus marked 
off in each lateral half of the medullary portion : 

1. Fasciculus teres (lower part), next to median groove. 

2. Ala cinerea, included between the two grooves passing 
from the fovea. Contains nucleus of vagus below, and 
nucleus of glosso-pharyngeal above. 

3. Tuberculum acusticum (lower half), most external, 
contains chief part of auditory nucleus. 

Upper half. 

Median groove. 

Superior fovea. — A triangular depression in a line with 
the inferior fovea, dividing off each lateral half into three 
areas, viz. - 
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1. Fanciculus teres, most internal, and continuous with 
that of the lower half. 

2. Locus aerulem, a depression extending from the 
superior fovea to the upper end of the ventricle. 

3. Tuberculum aeusticum (upper half). 

Issuing from the median groove, and passing outwards on each 
side over the middle of the tuberculum aeusticum are some white 
lines, the sirice acusticce. 

Lateral recess. — This is a lateral extension between the cere- 
bellum and the medulla of the cavity of the ventricle at its 
widest part. 

The roof: in the lower half is formed by pia mater, lined 
with epithelium. It has three apertures, one on each side in 
the lateral recess, and the third at the apex of the calamus 
scriptorius, the foramen of Majendie. 

On each side where the pia mater is attached laterally to the 
ventricle it is thickened by white matter, and is termed the 
Ugula ; and at the apex of the calamus another thickening, the 
obex, occurs. Projecting from the roof on each side of the middle 
line is the choroid plexus. 

In the upper half, the roof is formed by the converging superior 
peduncles of the cerebellum and the intermediate superior 
meduUarj} velum or valve of Vieussens, continuous with the 
white matter of the cerebellum. Grey linear thickenings on the 
valve of Vieussens, continuous with the grey cerebellar cortex, 
constitute the lingula. 


w 1 
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BOUNIJAJRIES OF THE 4tH VENTillCLE. 

Labcmll'i/. Floor. Hoof. 

OlavnB of funicvxli grixcilcs. Mccittlla Itolow. Pia mater below. 
Funiculi cunoati. Nodule of inferior veriui- 

Itestiform bodies. Pons above. form process. 

Valve of Vieussens, and 
Superior pedxuicles of 
corebollum above. 


) Superior peduncles of core- 
I bellum. 


Grey Matter of the Medulla. 

1. Remains of grey matter of cord. 

(a) Grey tubercle of Rolando, from posterior cornu, 

appears in front of restiform body. 

(b) Remains of grey commissure, part continued into 

vagus and auditory nuclei, and part into fasciculus 
teres. 

(c) Remains of anterior cornu, intersected by white fibres, 

giving rise to the formatio reticularis of medulla. 
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2. Special deposits of grey Tuiaiter. 

[а) Nucleus of hypoglossal 

(б) Nucleus for accessory part of spinal accessory. 

(c) Nucleus of vagus, passing above, under auditory 
nucleus, into nucleus of glosso-pharyngeal. 

{d) Nucleus of glosso-pharyngeal. 

(e) Nucleus of auditory nerve. 

If) Corpus dentatum, or nucleus of the olivary body. 

{g) Accessory olivary nucleus. 

THE PONS VAKOLII. 

Position . — Placed above the medulla, below the crura cerebri, 
and between the lateral halves of the cerebellum. 

Dimensions.— AJaoMt inches long, and about 2 inches 

transversely. 

Anterior surface is convex, grooved along the midline for the 
basilar artery ; has transverse markings, and openings for the 
entrance of vessels. 

Posterior surface ; smaller than the anterior, and continuous 
with the posterior surface of the medulla ; part of it forms the 
upper part of the floor of the 4th ventricle. 

Laterally: crura cerebelli pass outwards and backwards 
from it. 

Upper border : longer than the inferior, with a notch in the 
median line corresponding to the groove on the anterior sur- 
face. 

Lower border : slightly arched, overlapping the upper part of 
the medulla. 

Structure : Alternating layers of transverse and longitudinal 
fibres, with intermingled grey matter. The transverse fibres 
come from the middle peduncles of the cerebellum, and pass 
to the crura cerebri ; the longitudinal are the continuation 
upwards of the fibres of the medulla. 

Most anteriorly is a layer of transverse fibres of the middle 
peduncles ; behind these, longitudinal fibres prolonged from the 
anterior pyramids of the medulla with intermingled transverse 
peduncular fibres. More posteriorly is a deep layer of transverse 
fibres, most marked at the lower part of the pons, where they 
form the trapezium, and behind these are longitudinal fibres 
prolonged from the formatio reticularis of the medulla, the 
lateral tract and the olivary fillet. A septum of commissural 
fibres exists at the posterior part of the pons. 

The grey matter of the pons . — In addition to the grey matter 
scattered in the above-mentioned formatio reticularis are the 
following special deposits 
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(а) Superior olivary nucleus. Placed posteriorly near the 
outer side of the trapezium. 

(d) Nucleus of the facial nerve. Lies in formatio reticularis, 
just behind superior olivary nucleus. 

(c) Motor nucleus of the 5th nerve. 

(d) Upper sensor]'' nucleus of the 6th nerve, placed outside 
motor nucleus. 

(e) Continuation upwards of principal auditory nucleus. 

(/) Superior auditory nucleus, placed just outside principal 
nucleus. 

(g) Accessory auditory nucleus. 

(h) Nucleus of the 6th nerve, corresponding to the part of 
fasciculus teres, above the auditory strise (vide 4th ventricle). 

THE OEKEBELLUM. 

The cerehelluni is contained in the occipital fossae, being 
separated from the cerebrum above by the tentorium. It con- 
sists of two lateral hemispheres connected together by the 
vermiform process, which projects considerably upon the under 
surface, forming the inferior vermiform process ; but on the 
upper surface only forms a slight ridge, the superior vermiform, 
process, continuous with the hemispheres laterally. 

The inferior surface of each hemisphere is convex, and 
between them there is a fossa, the vallecula, at the bottom of 
which the inferior vermiform process lies, and which is continuous 
posteriorly with a notch between the two hemispheres. The 
medulla is in contact with the anterior part of the vallecula 
and the posterior part receives the falx cerebelli. 

Laminae and fissures. The surface of the cerebellum consists 
of lamime, which are .separated by sulci or fissures. 

The great honzontal fissure divides each hemisphere into an 
upper and a lower part. It commence.s at the pons in front, 
and passes horizontally round the circumference to end at the 
notch behind. 

Lobes. On the upper surface of the cerebellum are the follow- 
ing lobes : — 

\a) Oentral ; a small lobe, forming the anterior part of the 
superior vermiform process. It is continued on to the valve of 
Vieussens, forming the lingula (vide roof of 4th ventricle, 

p. 120). 

(б) Quadrate or antero-superior : comprising all the anterior 
part of the hemisphere, except the central lobe, and extending 
back to a fissure, which commences at the back part of the 
superior vermiform process, and separates it from the posterior 
lobe. The quadrate lobes of each side are united by the 
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monticulus cer&hdli, the large projecting part of the superior 
vermiform process. 

(c) Postero-siiperior or semiluTiar : extends from the quadrate 
lobe to the great horizontal fissure, and united centrally by a 
thin median band, the folium coacuminis. 

On the under surface of the cerebellum are the following 
lobes : — 

1. On each hemisphere from before backwards. 

(a) Flocculus or siib-peduncvlar lobe : placed behind and 

below the middle peduncle. 

(b) Amygdala or tonsil : projects into the vallecula on 

each side. 

(c) Digastric or biventral : placed outside the amygdaloid 

lobe, and connected with the pyramid of the vermi- 
form process. 

(d) Slender lobe : placed posteriorly to the digastric. 

(e) Posterior-inferior lobe. 

2. On the inferior vermiform process, from before back- 
wards. 

(a) The nodule : the anterior termination of the inferior 

vermiform process, which projects into the 4th 
ventricle. Extending from each side of the nodule 
laterally to the flocculus, is a thin layer of white 
matter, the inferior medullary velum, continuous 
anteriorly with the central white substance of the 
vermiform process, and posteriorly with the epithe- 
liunS lining the roof of the lower half of the 4th 
ventricle. 

(b) The mmla : placed between the amygdala, and con- 

nected with them laterally by a commissure of grey 
matter, the furroxoed hand. 

(c) The pyramid : a conical projection placed behind the 

uvula. 

{d) Tuber valvce or commissnra brevis : a few transverse 
pieces in the notch connecting the slender lobes. 

STRUCTURE. 

White matter : in each hemisphere there is a central white 
mass, containing in its middle a grey nucleus, the corpxis dmta- 
tum. The white centre sends processes into the laminae, and 
is prolonged anteriorly into the crus cerebelli, which divides 
into three peduncles, viz. : 

Superior peduncle : passes to the base of the corpora quad- 
rigemina and cerebrum. Connecting the bases of the two 
superior peduncles is the valve of Vieussens. 
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Middle ^peduncle (the cerebellar commissure) : forms the 
transverse fibres of the pons. 

Inferior peduncle : connects the cerebellum with the medulla 
and cord ; it passes downwards at the back of the medulla, 
forming the restiform body. 

The white matter in the vermiform processes consists of a 
central part, projecting into the laminae of the processes. 
Anteriorly it is continued into the inferior medullary velum. 

Grey matter of the hemispheres 

A cortical layer : forming a continuous covering of the cere- 
bellum. 

The corpus dentatum, or ganglion of the cerebellum, is a 
dentated capsule of grey matter enclosing white substance, 
situated in the middle of the white matter of the hemisphere. 
It is open at its anterior part, whence white fibres issue, passing 
to the superior peduncles and valve of Vieussens. 

Nucleus emholiformis : covering hilum of corpus dentatum. 

Nucleus glohosus: placed on the inner side of the preceding, 
but at a lower level. 

Nucleus fastigii : in the anterior part of the white centre of 
the vermiform process. 

The arrangement of white and grey matter in the cerebellum 
gives on section an arborescent appearance, the arhor vitre. 

THE MESENCEPHAr.ON. 

The Sylvian aq_ueduct (iter a tertio ad quartum ventriculum) 
is about an inch long. Posteriorly it is continuous with the 
narrowed upper end of the 4th ventricle, and anteriorly it opens 
out into the Jlrd ventricle. It has a ciliated epithelial lining, 
and outside this a layer of grey matter, both being continuous 
with corresponding parts of the 4th ventricle. Ijaterally and 
below, are the crura cerebri, whilst posteriorly is the lamina 
qnadrigemina bearing the corpora quadrigemina. 

The grey matter of the aqueduct contains the nuclei of the 
3rd and 4th nerves, and the upper nucleus of the Hth nerve, 

The crura cerebri extend from the upper border of the pons, 
and diverging, pass under the optic tract into the cerebral hemi- 
spheres. Between the crura is the interpeduncular space, con- 
taining the posterior perforated spot, the corpora albicantia, 
pituitary body, infundibulum, and the tuber cinereum. Near 
the angle of divergence the roots of the 3rd nerve issue from a 
groove on the inner side, which groove indicates the separation 
()f the ventral part (pes pedunculi) from the dorsal portion 
(tegmentum) of the crus. 
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There is a layer of grey matter placed between the pes 
pedunculi and the tegmentum, known as the suhstantia nigra 
or locus niger. 

The pes, or crmfa peduncnli, consists of longitudinal white 
fibres, principally continuous with the anterior pyramid of the 
medulla, and passing to the internal capsule. 

The tegmentum consists of white longitudinal fibres and 
interspersed grey matter, continuous with the formatio reticularis 
of the medulla and pons, and passing above into the optic 
thalamus. 

The corpora (juadrigemina are four small bodies placed in 
pairs, two being situated anteriorly, sometimes called the nates, 
and two posteriorly, the testes. 

Connections 

In Front. Above. Belov. 

3rd ventricle. Posterior 'border of Aqueduct of 

Posterior commissure. corpus eallosum. Sylvius. 

The corpora quadrigemina of opposite sides are separated by 
a longitudinal groove, which is connected below with the 
superior medullary velum ; above the pair of anterior bodies is 
crossed by the posterior commissure, and concealed by the 
overlying pineal gland. From the outer side of each corpus 
there proceeds a white tract, the brachium. The braohia from 
the posterior corpora go to the inner geniculate body, and the 
brachia from the anterior bodies pass between the inner genicu- 
late body on the one hand, and the optic thalamus and the 
external geniculate body on the other hand, into the optic 
tract. 

Structure. The posterior bodies consist of a grey nucleus 
enclosed in a thin capsule of white fibres. The white fibres 
separating the nuclei and the grey matter of the aqueduct are 
derived from the fillet of the olivary body. The nuclei of each 
side are connected by commissural grey matter. 

The anterior bodies have four layers : — 

1. White external layer, the stratum zonale. 

2. Layer of grey matter, the stratum cmereum. 

3. Layer of white longitudinal fibres passing to the brachium 
and optic tract, the stratum opticum. 

4. Layer of white fibres derived from the olivary fillet, and 
decussating with fibres from the opposite side, the stratum 
lemnisci. 

The posterior commissure : is a commissural layer of w'hite 
fibres continuous with the stratum lemnisci, and connecting the 
two optic thalami posteriorly. It forms the posterior boundary 
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of the 3rd ventricle, being placed just above the upper opening 
of the aqueduct of Sylvius, and beneath the pineal body. 

The third ventricle is the space between the optic thalami, 
extending from the opening of the Sylvian aqueduct under the 
posterior commissure, to the foramen of Monro. It is much 
deeper in front than behind. 

Boundaries 
Roof, 

Fornix. 

Velum interpositum 
with choroid 
plexus of 8rd ven- 
tricle. 

Fostmorly, 

Pineal gland. 

Sylvian aqueduct. 

Posterior commis- 
.sure. 

Commissures ; the anterior commismre, will be described with 
cerebral hemispheres. 

The ‘posterior commimire has been described {vide p. 125). 
The middle or soft co7mnissure : a delicate band of grey 
matter passing between the optic thalami, near middle of 
ventricle. 

The optic thalami. Two oblong masses of grey matter, 
covered with a thin layer of white fibres, the stratum zonede, 
and projecting above into the lateral ventricles. 

Upper smf ace : there is a groove along this surface, running 
from behind obliquely forwards and inwards, which divides it 
into two pear-shaped pieces, the outer having its base forwards 
and projecting in front, forming the a^iterior tuhe'rck, and the 
inner having its base behind and to the inner side, which forms 
the p>ostenor tubercle or pulimiar. This surface is separated 
from the Qnesial, or surface bounding the 3rd ventricle, by the 
upper peduncle of the pineal body ; and between this and the 
pulvinar is a triangular depressed surface, the tn</07iUM 
tuhercidai. This surface is partly covered by the fornix resting 
on the velum interpositum, and is separated externally from the 
caudate nucleus by the tsenia semicircularis. 

Posterior surface is formed chiefly by the pulvinar. Below 
and outside this is the eminence of the outer (je^vkulate. body ; 
and just below this is the imier yeiimdate body, the braehium 
from the anterior corpus quadrigeminum passing between them. 
Under surface^ : placed on the tegmentum of the crus. 


Floor. 

Posterior perforated spot 
Corpora albicantia. 

Tuber cinereum. 
Infundibulum. 

Optic commis.sure. 
Lamina cincrea. 


Laterally. 

Optic thalamus. 
Peduncles of pinoal 
gland. 

Antmorly, 
Pillars of fornix. 
Foramen of Monro. 
Anterior commissure. 
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External surface : fibres of the crusta (internal capsule) pass 
between this surface and the lenticular nucleus. 

The pineal body is a cone-shaped body placed at the 
back of the 3rd ventricle, and projecting between the anterior 
quadrigeminal bodies. Its base is connected with the optic 
thalami by a pair of peduncles (superior), and to the posterior 
commissure by two smaller peduncles (inferior). The 3rd ven- 
tricle projects backwards between the upper and lower 
peduncles. 

The posterior perforated spot is a depression containing 
grey matter placed at the base of the brain, in the angle of 
divergence of the crura. It is bounded by the corpora al- 
bicantia in front, and by the pons behind. The anterior part 
corresponds to the under portion of the floor of the 3rd ventricle, 
and is perforated for bloodvessels to the optic thalami. 

The corpora albicantia are two small whitish bodies, placed 
in front of the posterior perforated spot and behind the tuber 
cinereum. They consist of grey matter covered with white 
fibres, derived from the anterior pillars of the fornix. 

The tuber cinereum is an eminence of grey matter, situated 
in front of the corpora albicantia, and extending forwards to 
the optic tract. Prom its centre a tubular conical process of 
grey matter, the infmidihulum, passes doumwards and forwards 
to the posterior lobe of the pituitary body. 

The pituitary body is a reddish-grey vascular mass lying in 
the sella turcica. It consists of two lobes, the anterior being 
the larger. 

The optic commissure or chiasma is the union of the two 
optic tracts, and is placed in the middle line just in front of the 
tuber cinereum. From the anterior part the two optic nerves 
proceed. 

Decussation of the nerve fbres . — When the fibres of the tract 
reach the commissure, they pass across for the most part to form 
the optic nerve of the opposite side, but a few pass directly into 
the nerve of the same side. The posterior fibres of the chiasma 
are described as simply passing between the two inner geniculate 
bodies. 

The lamina cinerea is a layer of grey matter lying above the 
optic commissure, and passing from the extremity of the corpus 
callosum backwards to the tuber cinereum ; laterally it is con- 
nected with the grey matter of the anterior perforated spot. 

THE CEREBR.\L HEMISPHERES. 

The cerebral hemispheres form as a whole an oval mass, with 
the larger end backwards, and separated into two equal portions 
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by the great longitudinal fissure. Each hemisphere presents 
three surfaces : 

1. Outer : convex, occupying the vault of the cranium. 

2. Inner : flat, forming one side of the longitudinal fissure. 

Z. Under : irregular, corresponding in shape to the anterior 
and middle fossae, and to the upper surface of the tentorium. 
It has a deep cleft, the fissure of Sylvius, between the portions 
occupying the anterior and middle fossae. 

The surface of each hemisphere consists of grey matter, and is 
divided into convolutions or gyri by intervening sulci. 

The great longitudinal fissure separates incompletely the 
two hemispheres, dividing them completely in front alid behind ; 
but at the base near the middle they are united by the corpus 
callosum. The falx cerebri occupies the fissure. 

The anterior perforated spot : is a depression containing grey 
matter placed at the outer side of the lamina cinerea, and under 
the anterior end of the corpus callosum. It is pierced by blood- 
vessels. 

The Fissures of the Hemispheres, or Interlobular Sulci. 

The fissure of Sylvius commences below at the outer side of 
the anterior perforated spot, passes upwards and outwards 
between the frontal and temporo-sphenoidal lobes, and divides 
into two branches, an anterior or aMendmg, the shorter, pass- 
ing into the frontal lobe, and a posterior or horizontal, passing 
behind the island of Reil, upwards and backwards to about the 
middle of the outer ^urface of the hemisphere. 

The fissure of Rolando commences at the longitudinal fissure 
near the vertex, passes downwards and forwards nearly as far 
as the division of the Sylvian fissure. It separates the parietal 
and frontal lobes. 

The parieto-occipital fissure consists of two portions, an 
internal or perpendicular fissure, seen on the inner surface 
of the hemisphere, and an external, extending on the outer sur- 
face, between the parietal and occipital lobes, for about an 
inch. 

Lobes. — The hemispheres are divided into six lobes, viz. - 

1. Frontal ; limited below by the Sylvian fissure, and behind 
by the fissure of Rolando. 

2. Parietal ; limited in front by the fissure of Rolando, and 
behind by the parieto-occipital fissure. 

3. Oecijyital : Bounded in front by the parieto-occipital fiK.sure ; 
forms the posterior part of the hemisphere. 

4. Temporo-sphenoidal: occupies middle fossa at the base 
of the skull, being placed behind the Sylvian fissure, and below 
the parietal and occipital lobes. 



THE POCKET GRA Y. 


129 

5. Central or Island of Reil : contained in the Sylvian fissure ; 
triangular in shape. 

6. Olfactory : lying on the under surface of the frontal lobe, 
sometimes termed the olfactory nerve. 

THE CONVOLUTIONS ON THE OUTER SURFACE. 

The frontal lohe 

Convolutions and sulci on orbital surface 

The tri-radiaie or orbital sulcus divides this surface 
into an inner, anterior, and posterior or outer convolu- 
tions. On the inner convolution is the olfactory sulcus, 
which contains the olfactory lobe. 

On outer surface : — 

The ascending frontal or i^recentral convolution is 
bounded behind by the fissure of Rolando, round the 
lower end of which it joins the ascending parietal con- 
volution ; in front by the precentral sulcus. 

The hngUudinal frontal convolutions are three in 
number, upper ^ middle, and inferior ; they occupy the 
rest of the outer surface and are separated from each 
other by two sulci, and from the ascending convolution 
by the precentral sulcus. 

The parietal lobe 
Convolutions and sulci 

The intra-parietal sulcus commences near posterior 
limb of Sylvian fissure, passes upwards parallel to the 
lower half of the fissure of Rolando, and then turns 
backwards to end near parieto-occipital fissure. 

The postcentral sulcus continues the line of the vertical 
part of the intra-parietal sulcus. 

The ascending i<arietal convolution is bounded in front 
by the fissure of Rolando, behind by the intra-parietal 
and postcentral fissures, below by the fissure of Sylvius, 
and above it joins the superior parietal convolution. 

The superior parietcd convolution is bounded by the 
fissure of Rolando in front, behind by the parieto-occipital 
fissure, round which it joins the superior occipital convo- 
lution by the first annectant gyrus. 

Inferior parietal subdivided into : — 

The supra-margined convolution, bounded in front 
and above by the intra-parietal fissure, round the lower 
end of which it joins the ascending parietal convolution ; 
behind by the posterior limb of the Sylvian fissure, round 
which it joins the superior temporo-spbenoidal convolu- 
tion. 
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The angular convolution occupies the rest of the outer 
surface of the parietal lobe. Above is the superior 
parietal lobule, below the temporo-sphenoidal lobe, in 
front the supra-marginal gyrus, and behind the occipital 
lobe, to the middle convolution of which it is joined by 
the second annectant gyrus. 

Tlie occipital lobe : is divided into three convolutions, an 
upper, a middle, and an inferior, by two sulci. 

The superior occipital convolution is connected anteriorly to 
the superior parietal lobule by the first annectant gyrus. 

The middle occipital convolution joins the angular convolu- 
tion by the second annectant gyrus, and to the middle temporo- 
sphenoidal convolution by the third annectant gyrus. 

The iiifenor occipitcd convolution is connected to the inferior 
temporo-sphenoidal convolution by the fourth annectant gyrus. 

The temporo-sphenoidal lobe;— 

The superior temporo-sphenoidal or parallel sxdcus runs 
parallel to posterior limb of the Sylvian fissure. 

The middle temporo-sphenoidal sidcus lies parallel to the 
superior. 

The inferior temporo-sphenoidal sulcus (inconstant) on the 
under surface, between inferior temporo-sphenoidal and external 
occipito-temporal gyri. 

The superior te?nporo-sphenoidal convolution (infra-marginal) 
is bounded above by posterior limb of Sylvian fissure, and con- 
tinuous behind with supra-marginal convolution. 

The middle temporo-sphenoidal convolution joins posteriorly 
the angular, and by the third annectant gyrus merges into the 
middle occipital convolution. 

The inferior tempm-o-sphmoidal convolution joins the inferior 
occipital convolution by the fourth annectant gyrtis. 

The central lobe or Island of Eeil lies in the fissure of 
!3ylvius at the base of the brain. Boundaries : In front, the 
anterior sulcus of Reil, which separates it froin the posterior 
orbital convolution. Externally, the ejdernal sulcus of Reil, 
separating it from the gyri of the operculum, a collective name 
given to the portions of the inferior frontal, and lower end of the 
ascending frontal and parietal convolutions which lie between the 
ascending and posterior limbs of the Sylvian fissure. Posteriorly, 
by the posterior sulcus of Reil, separating it from the temporo- 
sphenoidal lobe. It is divided by the central sulcus into an 
anterior part, which is subdivided into three gyri breves, and 
a posterior part subdivided into two gyri longi. 

The olfactory lobe extends from the anterior perforated spot 
as the olfactory tract, and ends in an enlargement, the olfactory 
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bulb. It lies in the olfactory sulcus of the frontal lobe. Behind 
the tract bifurcates, the outer root passing across commencement 
of Sylvian fissure to the uncinate convolution, and the inner one 
to the great longitudinal fissure to join the callosal convolution. 
The ti^er olfactorium is the enlargement at the posterior edge 
of the upper surface of the olfactory tract. 

Convolutions, Fissuees and Lobules on the inner sur- 
face 

The calcarine fissure commences at the posterior part of the 
inner surface of the occipital lobe by a forked extremity ; is 
joined about half-way by the perpendicular fissure, and ends 
near the posterior extremity of the corpus callosum. 

The calloso-marginal fissure commences in front near the 
anterior perforated spot, and takes a course about midway 
between the corpus callosum and the edge of the longitudinal 
fissure, ending a little behind the upper end of the fissure of 
Rolando. 

The perpendicular fissure (internal parieto-occipital) separates 
the occipital and parietal lobes on the inner surface, joining the 
calcarine fissure below. 

The cuneate lobule is the area between the perpendicular 
and the calcarine fissures. 

The quadrate lobule lies anterior to the cuneate, it is 
bounded behind by the perpendicular fissure, and in front by 
the ascendin^t terminal limb of the calloso-marginal sulcus. 

The marginal convolution extends along the edge of the 
longitudinal fissure. It commences at the anterior perforated 
spot, and is limited behind by the termination of the calloso- 
marginal sulcus. 

The gyrus fornicatus or callosal convolution lies beneath 
the marginal convolution, being separated from it by the 
calloso-marginal sulcus. It commences near the anterior per- 
forated spot, follows the curves of the corpus callosum, near 
the posterior end of which it becomes continuous with the 
uncinate gyrus. 

The uncinate convolution (superior occipito-temporal) com- 
mences behind, just below the junction of the calcarine and 
perpendicular fissures, passes forwards ’ to the front of the 
temporo-sphenoidal lobe. From the anterior end a short 
process (uncus) is prolonged backwards. 

The collateral fissure lies along the lower border of the 
uncinate convolution j it projects inwards and forms the 
eminentia coUateralis in the descending cornu of the lateral 
ventricle. 

The dentate sulcus (hippocampal) lies along the upper 
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border of the uncinate convolution, and forms the hippocampus 
major in the descending cornu of the lateral ventricle. 

The dentate convolution (fascia dentata) lies in the dentate 
fissure. It is formed by the superficial grey matter of the 
hemisphere, which here ends in a fringed margin. 

The inferior occipito-temporal convolution lies just below 
the collateral fissure, and extends from the apex of the temporo- 
sphenoidal lobe to the posterior part of the hemisphere. 

THE INTERIOR OP THE CEREBRUM. 

The centrum ovale minus is the central white mass in each 
hemisphere seen on horizontal section, the section being made 
about an inch above the corpus callosum. 

The centrum ovale majus, seen on section at the level of 
the corpus callosum, is the centrum ovale minus of each side, 
joined by the corpus callosum. 

The corpus callosum lies at the bottom of the gre^ longi- 
tudinal tisBure. It is the commissure of the hemispheres, and 
consists principally of transverse fibres. 

Xe?i| 7 ir/t.— About 4 inches, extending to within 1-^ inches of 
the anterior, and 2^ inches of the posterior extremities of the 
hemispheres. 

Shain . — Broader behind than in front, thicker at each end 
than the middle, and thickest behind. It terminates posteriorly 
in a free thickened border, the uplenkm ; in front it curves 
down towards the base of the brain, the bend being known as 
the ge7m, and the reflected part the rostnm. 

liapU : the longitudinal eminence along the centre of the 
upper surface. 

Nerm 0 / Lanmi (strise longitudinales) : longitudinal white 
fibres placed on each side of the raphe. 

Go'mred hand of Beil : longitudinal fibres outside the nerves 
of Lancisi, under cover of the convolution of the corpus 
callosum. 

Oonnectiouti. —Under surface connected behind with the fornix, 
and in front of this with the s&ptum Inddum. The extremity of 
the rostrum is connected centrally with the lamina cinerea, 
and laterally with two white bands, the peduncles, of the corpus 
callosum, which pass backwards and outwards over the anterior 
perforated spot towards the Sylvian fissure. Traced upwards, 
these fibres are continuous with nerves of Lancisi. The corpus 
callosum roofs in the bodies and anterior cornua of the lateral 
ventricles. 

The lateral ventricles are two in number, one in each 
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hemisphere, Each ventricle consists of a body or central cavity, 
and three cornua, anterior, posterior, and descending. 
Coniiections of the body 
Roof —Corpus callosum. 

Internal Septum lucidura. 

Floor.— From hfore hachtcards. 

1. Caudate nucleus of corpus striatum. 

2. Taenia semicircularis. 

3. Part of optic thalamus in front of choroid plexus. 

4. Choroid plexus of lateral ventricle. 

5. Part of the fornix. 

The anterior cornu is the anterior end of the ventricle which 
curves outwards round the caudate nucleus. 

Connections : 

III Front. Roof. Floor luid Ertevnally. InUrnalhj. 

Gouu of corpus Corpus callosum. Caudate nucleus. Septum luci- 
callosiim. dum. 

The posterior cornu projects backwards and inwards into 
the occipital lobe. 

Connections 

At Junction of Pos- 

Outcr Side. Floor. Inrei’ Wall. ierior and Descend- 

ing Coi'nv.a. 

Fibres of corpus White substance Hippooam- Bminentia coUater- 
callosum pass- of occipital pus minor, alls, formed by 

ing to temporo- lobe. formed by the inward pro- 

sphenoidal the calcar- jection of the 

lobe, ino sulcus, collateral sulcus. 

projecting 

inwards. 

The descending cornu passes at first backwards and outwards 
round the posterior part of the optic thalamus, then downwards, 
forwards and inwards. 


Connections : - 




Roof. 

Floor. 

Inner Wall. 

Outer Wall 

Fibres of corpus 
callosum pass- 
ing to temporo- 
sphonoidal lobe. 
Amygdaloid tu- 
bercle. 

Hippocampus 

major. 

Tsenia hippocampi. 
Choroid plexus. 

Fix mater. 

White substance 
of the hemi- 
, sphere. 


The hippocampus major ; a large white projection in the full 
e.xtent of the floor of the descending cornu. It corresponds with 
the dentate sulcus. The anterior extremity becomes enlarged 
and indentatecl, forming the pes hippocampi. 


9 
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Tmiia hippocampi or fimbria : a narrow white band pro- 
longed from the posterior pillar of the fornix, and lying along 
the inner margin of the hippocampus major. 

The septum lucidumis a double vertical partition between the 
lateral ventricles, attached to the fornix and rostrum below, and 
to the under surface of the body of the corpus callosum above. 
Between the layers is the 5th ventricle, closed in the adult, but 
in the foetus communicates with the 3rd ventricle by an open- 
ing placed between the pillars of the fornix. 

The fornix consists of two white longitudinal strata beneath 
the corpus callosum, separated in front and behind, forming the 
pillars, but joined in the middle, forming the body. 

The body is triangular in shape, the base being placed pos- 
teriorly, and here connected with the corpus callosum. In front 
of this it is connected with the septum lucidum along its upper 
surface. The lateral margins are free, lying against the choroid 
plexus of the lateral ventricles. The under surface lies upon the 
velum interpositum. 

The anterior pillars pass downwards, forming the anterior 
boundary of the foramen of Monro, then through the grey 
matter on the outer side of the 3rd ventricle ; and on reaching 
the base of the brain they make a half figure-of-eight turn, 
forming the white envelope of the corpora albicantia ; they then 
ascend and pass into the anterior nucleus of the optic thalamus. 
The pillars receive near the foramen of Monro the fibres of the 
peduncles of the pineal gland, and those of the tsenia semi« 
circular] s. 

The piOsUrior pillars: the two strata of the fornix diverge 
behind, being connected at first with the splenium of the corpus 
callosum ; thence curving round the pulvinar they pass into the 
descending cornu, the outer fibres being losi on the hippocampus 
major, the inner ones forming the taenia hippocampi. 

Between the diverging posterior pillars a portion of the 
splenium with transverse markings is exposed j this is known 
as the lyra. 

The foramen of Monro is the interval between anterior pillars 
of the fornix and the optic thalami. It is Y-shaped, the two 
limbs anteriorly communicating with the lateral ventricles on 
either side, and junction of the two opening into the 8rd 
ventricle. 

The velum interpositum is a triangular process of pia mater 
prolonged through the transverse fissure and lying over the 3rd 
ventricle and upper surface.s of the optic thalami. Its apex 
reaches the foramen of Monro, and the fornix lies upon its 
upper surface, 
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Clioroid plexuses i~ 

Of the lateral ventricle are fringed vascular processes extend- 
ing from the foramen of Monro to commencement of descending 
cornu, and attached along the lateral margins of the veluin 
interpositum ; thence it passes into the descending cornu, rest- 
ing on the tmnia hippocampi and hippocampus, forming the 
choroid plexus of the descending cornu. 

Of the Zrd ventricle : from the under surface of the veluin 
interpositum there depend two vascular fringes, diverging 
behind, and forming the choroid plexus of 3rd ventricle. 

Veins of Galen : two veins running backwards along under 
surface of the velum interpositum, and uniting posteriorly into 
one trunk, which opens into the straight sinus. 

The corpora striata,' so called from their appearance on 
section, which displays alternate white and grey hands, are two 
in number, one in each hemisphere, and are sometimes termed 
the ganglia of the hemisphere. Each consists of an ovoid mass 
of grey matter lying outside and in' front of the optic thalamus. 
The largest part {lenticular nucleus) lies in the white matter of 
the hemisphere outside the lateral ventricle, and a smaller part 
[caxdate nucleus) appears in the floor of that space. 

The caudate nuclem is pear-shaped, with the larger end 
placed anteriorly, occupying the floor and outer wall of the 
anterior cornu ; the narrow posterior part lying along the floor 
and outer wall of the lateral ventricle passes into the roof of the 
descending cornu. 

The lenticular nucleus lies outside and at a lower level than 
tKe caudate nucleus, from which it is separated by a layer of 
white fibres, ^ the internal capsule. Outside the nucleus is 
another stratum of white fibres, the external capsule, and 
beyond this a thin lamina of grey matter called the daustrum, 
the outer surface of which lies next to the white substance of 
the island of Reil. 

The tsenia semicircularis is a narrow band of white fibres 
attached to the anterior pillar of the fornix in front, whence it 
passes backwards in the floor of the lateral ventricle, between 
the caudate nucleus and the optic thalamus ; it then passes into 
the roof the descending cornu, at the end of which it enters a 
mass of grey matter, the nucleus amygdalae, continuous with the 
superficial grey matter at the apex of the temporo-sphenoidal 
lobe, and placed just under the lenticular nucleus. 

The anterior commissure is a bundle of white fibres lying in 
the anterior part of the 3rd ventricle, in front of the anterior 
pillars of the fornix. The fibres go through the caudate nucleus, 
and, passing under the lenticular nucleus, ultimately enitet' tfio 
amygdaloid nucleus. 
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The transverse fissure of the cerebrum is a cleft in the 
posterior part of the brain, which is seen when the velum inter- 
positum and choroid plexuses of the lateral ventricles are 
removed. It extends from the tip of the descending cornu on 
one side, over the optic thalami, 3rd ventricle, and mesen- 
cephalon to the top of the descending cornu on the other side. 

SYNOPSIS OF COUESE OF FIBRES IN THE CENTRAL HEMISPHERES. 

1. Peduncular fibres, connecting cord and cerebellum with 
cerebrum : — 

(a) From crusta, chiefly through internal capsule to con- 

volutions. 

(b) From tegmentum, chiefly to optic thalamus ; a part 

joins the inner capsule, and passes to occipital and 
temporo-sphenoidal lobes. 

The peduncular fibres, in their course to the conyolutions, 
are reinforced by fibres from the corpora striata and optic 
thalami. 

2. Transverse fibres, connecting the two hemispheres 

(a) Of corpus callosum. 

(&) Anterior commissure. 

3. Collateral fibres, connecting different parts of the same 
hemisphere. 

{a) Fornix. 

(b) Tcenia semicircularis. 

(c) Nerves of Lancisi, 

(fZ) Gyrus fornicatus, the fibres of which are said to 
encircle the corpus callosum, near the middle line, 
meeting at the anterior perforated space. 

(e) Uncinate fasciculus, a w'bite bundle at the bottom of 
the Sylvian fissure, uniting the frontal and temporo- 
sphenoidal lobes. 

if) Inferior longitudinal fascicuius, a collection of fibres 
passing between temporo-sphenoidal and occipital 
lobes, 

(r/) Association fibres, passing between and connecting 
together the different convolutions. 

THE MEMBRANES OF THE BRAIN. 

The Dura Mater, the most external, is a dense fibrous 
membrane, which is closely attached to the bones of the skull, 
forming their endosteum. The inner surface is smooth, and 
poyered with epithelium. Xt is continuous with the dura matey 
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of the spinal cord through the foramen magnum. The fibrous 
part of the dura mater is divided into two layers, an outer, 
forming the endosteum, and an inner, lying under the epi- 
thelium, forming certain processes, and which, by its separation 
in certain situations, forms the similes (for sinuses of dura 
mater, vide p. 99). On the upper surface, near, and projecting 
into the longitudinal sinus, are the Pacchionian bodies, which 
are enlarged villi of the arachnoid projecting through the layers 
of dura mater. 

Processes of the dura mater : — 

The falx cerebri ; placed vertically between the two hemi- 
spheres of the cerebrum, attached in front to the crista galli, 
behind to the upper surface of the tentorium, and between 
these to middle line of internal surface of skull. 

The tentorium cerebelii is placed horizontally between the 
cerebrum and the cerebellum. It is attached in front to the 
anterior and posterior clinoid processes, superior edge of the 
petrous bone, and behind to the upper margin of the lateral 
sinus. 

The falx cerebelii reaches vertically from the tentorium to 
the foramen magnum, dividing the two hemispheres of the cere- 
bellum. It is attached posteriorly to the vertical crest of the 
occiput, and below to each side of the foramen magnum. 

The PlA Matek consists of a delicate stroma supporting 
bloodvessels, and closely invests the brain, dipping into the sulci. 
At the transverse fissure it is prolonged into the lateral ventricles 
and over the Srd ventricle, pushing the epitheloid lining ' of 
those cavities in front of it, and forming the velum interpositum 
and choroid plexuses of the lateral and Srd ventricles. It is 
prolonged over the roof of the 4th ventricle, sending inwards 
two vascular fringes, the choroid plexuses of that cavity. 

The Aeaohnoid is a thin membrane lying outside the pia 
mater, but is not so closely applied to the brain, as it passes over 
the sulci without dipping into them. Between the pia mater 
a.nd the arachnoid is the subarachnoid space, containing the 
subarachnoid fluid. The space between the the dura mater 
and arachnoid is now known as the subdural space. 

The subarachnoid space is larger in some places than in 
others. The arachnoid stretches across between the two middle 
lobes at the base of the brain, forming the anterior subarachnoid 
space, which lies anterior to the pons and reaches as far forward 
as the optic nerves. Beneath the cerebellum it forms in a like 
manner the posterior subarachnoid space, by stretching between 
the under surface of the cerebellum and the posterior surface of 
the medulla. 
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At the bottom of the longitudinal fissure the subarachnoid 
space is also large. 

The subarachnoid space communicates with the cerebral ven- 
tricles by the foramen of Majmdk, an opening into the 4th 
ventricle in the expansion of pia mater across the roof. 
There are two other openings through the pia mater, placed one 
on each side of the upper roots of the glosso-pharyngeal nerve, 
under the flocculus. 

THE MEMBEANES OF THE SPINAL CORD. 

The Ddea Mater is the. most,, external membrane, and is 
continuous with that investing ,the brain ; but it does not form 
t he endosteum of the vertebrae, nor has it any sinuses, but it is 
separated from the bones by areolar tissue and a plexus of veins. 
It is connected above with the edge of the foramen magnum 
at the top of the sacrum it becomes impervious, and is con- 
tinued as a slender cord to blend with the periosteum of the 
coccyx. This membrane gives sheaths to all the spinal nerves. 

The Pi A Mater is less vascular, thicker, and more fibrous 
than that investing the brain. It has an external fibrous 
layer of longitudinal bundles having a fold, the linea spUndmSf 
dipping into the anterior fissure, and a smaller one passing into, 
the posterior fissure. The pia mater ends in a slender cord, the 
filum terminale^ which is within the prolongation of the dura; 
mater. 

The Arachnoid is placed outside the pia mater, and loosely 
invests the cord. The subarachnoid space of the cord is large, 
and is divided by an imperfect fibrous septum on each side, the 
ligammtum denticidatum, into an anterior and a posterior por- 
tion. The posterior portion is further subdivided by the septum 
posiicum, which passes from the posterior fissure backwards to 
the opposite part of the arachnoid, and contains the larger blood- 
vessels. Trabeculae also pass between the nerve roots and the 
inner surface of the arachnoid, and between the posterior nerve 
roots and the septum postkum. 
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THE NEBYBS. 

THE NERVES OF THE HEAD AND NECK. 

THE CRANIAL NERVES, 12 pairs {Soemmering) ; B pairs (Willis). 

1st or Olfactory. Origin by three roots. External, a band 
of white fibres passing outwards across Sylvkn fissure to front 
of uncinate convolution. Middle or grey root, from grey 
matter of anterior perforated spot. Internal, white fibres 
passing in longitudinal fissure to callosal convolution. 

Gourse.—Ths three roots unite in a prismatic band, the 
olfactory tract, which passes forwards on the under surface of 
the frontal lobe near the longitudinal fissure, resting on cribri- 
form plate and expanding at end into olfactory bulb. ' There is' 
an enlargement at the posterior part of the upper surface called 
the olfaciorij tuherck. 

Distribution . — About twenty prolongations are given ofif 
from under surface of bulb through ethmoidal foramina ; they 
are divided into three sets to supply Schneiderian membrane : 
inner to septum, middle to roof of nose, outer to superior and 
middle turbinate bones. 

Special function. —Smellmg. 

2nd or Optic, Origin, from optic tract, which arises by two 
roots: Outer, from external geniculate body, optic .thalamus 
and brachium of superior (Quadrigeminal body. Inner, froni 
internal geniculate body. 

Course . — Winds across inferior surface of crus cerebri, uniting, 
with fellow to form optic commissure, which is bounded in front 
by the lamina cinerea and behind by the tuber cinereum ; the 
nerves separate at fore part of commissure, get eusheathed in 
arachnoid, and pass into orbit through optic foramen j whilst 
passing through, each receives a tube of dura mater, which 
divides into two, the upper piece becoming orbital periosteum, 
and the lower, en sheathing the nerve, joins the sclerotic in 
front. The nerve pierces sclerotic and choroid coats of eye- 
ball._ 

Distribution . — Expands to form retina. 

Special functlon.—Hex-^e of sight. 

3rd or Motor Oculi. Superficial origin : Inner side of crus 
cerebri, just in front of pons. Deej) origin ; floor of aqueduct 
of Sylvius. 

Coz^rse.— Enters canal in outer wall of cavernous sinus near 
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posterior clinoid process, lying above and internal to 4tli nerve. 
As it passes forwards to enter orbit through sphenoidal fissure, 
the 4tli nerve and frontal branch of 5th cross and become superior 
to it- It divides into two branches in the fissure, which enter 
orbit between Ihe heads of the external rectus, the nasal branch 
of the 5th lying between the two ; whilst in cavernous sinus it 
communicates with cavernous plexus. 

Superior branch supplies superior rectus and 
levator palpebrse. Inferior divides into three, for internal 
rectus, for inferior rectus, and for inferior obUq\iP, which 
latter gives off short or motor root to the lenticular gang- 
lion. 

Special fundion.-~M.otov nerve of eyeball. 

4th or Thochleae. Origin — SxLperJicial : valve of Vieusseiis, 
just behind corpora quadrigemina. Deep : floor of aqueduct 
of Sylvius. 

C’OMm.— Winds round outer border of crus and pierces free 
border of tentorium j passes forwards in outer wall of cavernous 
sinus below 3rd, but enters orbit through sphenoidal fissure 
above the other nerves and external rectus. 

Distribution . — Enters orbital surface of superior oblique. 

Special function. ^Motov nerve of .superior oblique. 

5th or Tbifacial. Origin— Superficial : by anterior or .small 
motor, and posterior or large sensory roots, the latter having a 
ganglion on it, from the side of the pons. Deep : Sensory ; 1st, 
floor of 4th ventricle ; 2nd, posterior horn of grey matter of 
medulla, and upper part of cord. Motor: 1st, floor of 4th 
ventricle ; 2nd, side of aqueduct of Sylvius. 

Course.— The two roots pass forwards through oval opening 
in tentorium cerebelli, the posterior root entering the Gasserian 
ganglion, lodged on the petrous part of temporal bone. The 
anterior root passes under ganglion and is not connected with it, 
but goes through foramen ovale, uniting with the internal 
maxillary from the ganglion. 

The trasserian ganglion: lodged in a depression near the 
apex of petrous part of temporal, gives off from its anterior edge 
the ophthalmic^ superior maxillary, and inferior maxillary 
trunks. The two former are purely sensory, the last by join- 
ing small motor root becomes a mixed nerve. 

Ophthalmic or 1st division of the 5th (sensory and smallest 
branch) ; courses along outer wall of cavernous sinus below 3rd 
and 4th nerves, to enter orbit through sphenoidal fissure. 
Divides in sinus into three branches, two of which, frontal and 
lachrymal, enter orbit above external rectus, whUst the third or 
nasal passes between two heads of origin of that muscle. 
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Branches 

lachrymal : passes along outer wall of orbit to under surface 
of lachrymal gland, joins orbital of superior maxillary, finally 
pierces palpebral fascia, and joins branches of facial. 

Frontal : largest branch, eaters orbit just outside 4th nerve, 
passes forward on levator palpebrse and divides into : — 

Supra -trochlear : directed outwards between pulley and 
supra-orbital notch ; distributed to forehead and communicates 
with infra-trochlear. 

Supra-orbital : continuation of frontal, parses through notch, 
supplies palpebral filaments, and ends on forehead. Com- 
municates with facial. 

Nasal: enters orbit between the heads of the external rectus, 
passes forwards and inwards over optic nerve along inner side of 
orbit, through anterior ethmoidal foramen ; re-entering cranium, 
it passes down nasal slit by the side of the crista galli, dividing 
into two terminal branches, viz. : — 

Internal : supplying mucous membrane of the septum. 

External ; runs along groove on internal surface of nasal 
bone, then passes between bone and lateral cartilage to supply 
skin of ala, and tip of nose. Communicates -with facial. 

Branches from nasal in the orbit : — 

Ganglionic : arises between heads of external rectus, passes 
along outer side of optic nerve, entering the posterior superiorangle 
of lenticular ganglion, of which it forms the long or sensory root. 

Long ciliary (2 or 8) pass along inner side of optic nerve, join 
some short ciliary branches from ganglion, and, piercing sclerotic, 
are distributed to ciliary muscle and iris. 

Infra-trochlear : given off as nerve enters anterior ethmoidal 
foramen ; it passes to inner angle of orbit, communicating 
beneath ‘ pulley ’ with the supra-trochlear of frontal. It supplies 
lachrymal apparatus, skin of eyelids and root of nose. 

The Lentioulae Ganglion is a small reddish-coloured body, 
placed between the optic nerve and the external rectus, at the 
back part of the orbit. 

Branches of communication or roots 

Long or sensory root : from the nasal of the ophthalmic, joins 
posterior superior angle. 

Short or motor root : from the branch of the 3rd nerve sup- 
plying inferior oblique, joins posterior inferior angle. 

Sympathetic : from the cavernous plexus, and frequently 
joined with the long or sensory root. 

Branches of distribution 

Short Ciliary Nerves: Ten or twelve given off in two 
bundles, large inferior and small superior. Pass forwards' 
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above and below optic nerve, with long ciliary of nasal. The 
branches subdivide and, piercing sclerotic, nm in grooves on its 
internal surface to end in ciliary muscle and iris. 

The Superior Maxillary Nerve (sensory) passes from the 
middle of the Gasserian ganglion through foramen rotundum, 
then across spfaeno -maxillary fossa to enter the infra-orbital 
canal, and here receives the name of infra-orhital. Emerging 
on the face from the infra-orbital foramen under the elevator of 
the upper lip, it divides into a number of branches for the nose, 
the eyelid and the upper lip, and joins with branches of the 
facial nerve to form the infra-orbital plexus. 

Branch m the Skull : — 

Eecurrent : given off near origin to dura mater and middle 
meningeal artery. 

Branches given off in the Spheno^maxillary fossa 

Orbital or temporo-m'alar : enters orbit by spheno -maxillary 
fissure and directly divides into 

T emporal : passes along groove in outer wall of orbit, hero 
communicating with the lachrymal ; it then goes through a 
foramen in the malar bone, and, entering the temporal fossa, 
joins branches from the facial and auriculo-temporal nerves. 
Piercing the temporal aponeurosis, it then becomes cutaneous. 

Malar : passes to lower and outer angle of orbit, goes through 
malar foramen, and communicating with the facial becomes 
cutaneous. 

Spheno-palatine (2) descend to Meckel’s ganglion. 

Posterior dentals comes off just before nerve enters canal, 
and divides into : — 

External branch ; passes downwards to the gums. 

Internal branch : enters a canal in the superior maxilla, and 
runs along outer wall of antrum ; supplies the molar teeth and 
mucous membrane of the antrum. Communicates with anteriur 
dental. 

Branches arising within the infra-orbital canal 

Anterior dental: descends in a canal in anterior wall of 
antrum, and divides into two branches : — 

The mner, supplying incisors and canine teeth. 

The outer or middle denial, supplying the bicuspid teeth. 

Branches arising on the face : — 

Inferior palpebral : supplies integument of Icwer lid, com- 
municating with facial, and malar of orbital. 

Lateral nasal : to integument of side of nose. Joins nasal of 
ophthalmic. 

Superior labial; three or four branches to integument of 
upper lip. 
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' The Spheno-Palatine. or Meckel’s Ganglion is deeply 
placed in the spheno-maxUIary fossa, near the spheno-palatine 
foramen. 

Roots:— 

ifofor from the facial. (Large superficial petrosal nerve.) 

Hympathetk from the carotid plexus. (Large deep petrosal 
nerve.) 

Sensory from the superior maxillary. (Spheno-palatine 
nerves.) 

. Branches of disiribiition 

Ascending : three or four small branches to the periosteum of 
the orbit. 

Descending: mostly continuous with spheno-palatine of 
superior maxillary nerve. 

The anterior or large palatine 7ierve passes through large 
posterior palatine canal to hard palate, there dividing into 
branches which run forward in grooves in the bone nearly to 
the incisor teeth, joining the naso-palatine nerve by ascending 
nasal branches through anterior palatine canal. It supplies the, 
gums and mucous membrane of hard palate. Whilst in the 
posterior palatine canal it gives off the inferior nasal brandies 
which supply mucous membrane on middle and inferior spongy 
bones. i 

The posterior or sipadl palathie nerve enters smaller postericjr 
palatine canal to reach the soft palate, supplying levator palati 
and azygos uvulas muscles. 

The external palatine 7ierve psLSses through external palatine 
canal to the tonsil and soft palate. ' - 

Internal. 

Superior nasal (4 or 5) through spheno-palatine foramen to 
supply the posterior and upper part of the superior meatus. 

• The naso-palatine nerve (nerve of Cotunnius) crosses- roof of 
nasal fossa to septum, on which it passes downwards and for-? 
wards to the anterior palatine canal in the canal of Scarpa, the 
left nerve being anterior, and, communicating , with the, large, 
palatine nerve, ends in the gums of the incisor teeth. Branches^ 
are given to the mucous membrane over the septum. , 

Posterior. 

. The Vidian nerve passes backwards through Vidian canal, 
here giving off the upper posterior nasal branches to the back 
part of the roof of the nose. On emerging from the canal it 
divides in' the foramen lacerum into a large deep petrosal wen'C, 
which joins the sympathetic on the carptid artery, and a large 
superficial petrosal Tierve, which runs along a groove on the 
petrous bone to the hiatus rallopii, and, passing into the Bal- 
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lopian aqueduct, joins the geniculate ganglion on the facial 
nerve. As the motor root of MeckeFs ganglion, it may be 
traced forwards from facial nerve. 

The pharyngeal nerve may come off from the ganglion, or 
from the Vidian nerve, enters pterygo-palatine canal, and ends 
in the mucous membrane of the palate, near the Eustachian 
tube. 

The IsFERiOE Maxillary Nerve is the largest of the three 
divisions of the 5th. The large sensory root comes from the 
inferior angle of the Gasserian ganglion, which is joined near 
the foramen ovale by the small motor root from the trunk of the 
5th nerve. The united trunk leaves skull by foramen ovale, 
arid ijomediately divides into anterior and posterior trunks. 

Branch from the trunk 

Becurrent: passes backwards with the middle meningeal 
artery, through foramen spinosum, to supply dura mater. 

Branches fro7n the anterior division :~~ 

Masseteric : pass outwards over sigmoid notch with artery, 
to deep surface of masseter. 

Deep temporal (3) : anterior, from the buccal nerve, to supply 
front of temporal muscle ; middle, passes over external pterygoid 
to deep part of temporal muscle ; posterior, often united with 
masseteric nerve, to back part of temporal muscle. 

Buccal (sensory) : comes out between heads of external 
pterygoid to reach buccinator, and is frequently joined to the 
middle temporal and external pterygoid nerves j communicates 
with facial. 

Pterygoid: internal, to deep surface of internal pterygoid,’ 
connected near origin with otic ganglion ; external, to external 
pterygoid (generally given off from buccal). 

Branches from the posterior division 

The auriculo-temporal nerve comes off by two roots, between 
which the middle meningeal artery passes ; passes under external 
pterygoid muscle to neck of jaw, then upwards, with temporal 
artery, beneath parotid to temporal fossa, where, becoming 
cutaneous, it is called the superficial temporal. 

Branches of the Auriculo-temporal : — 

Inferior auricular : to ear below meatus. 

Superior auricular : to integument of tragus, pinna, and to 
membrana tympani. 

Gommunicating : to otic ganglion and facial. 

Superficial temporal : to top of skull with artery, joins tem- 
poral branches of facial. 

PoUerior temporal : to attrahens aurem, etc. 

Parotid : to gland. 
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Tmporo-maxillary: to joint. 

The inferior dental nerve passes internal to external ptery- 
goid muscle, and posterior to the lingual nerve ; then between 
the ramus of jaw and internal lateral ligament, to the dental 
foramen, along which canal it rnns with the dental artery. It 
supplies the molar and bicuspid teeth, and emerges at the 
mental foramen, having just previously divided into two 
branches, one of which (incisor) is continued in the bone, and 
the other (mental) is continued over the chin. 

Branch before entering the dental foramen 

Mylo-hyoid : descends in a groove on the inner side of ramus 
of jaw to outer side of mylo-hyoid muscle, supplying it and 
giving a branch to the anterior belly of the digastric. 

Branches given off in the dental canal 

Dental : to molars and bicuspids. 

Incisor : to canines and incisors. 

Mental: passes out of mental foramen, and divides itito 
branches which supply integument of chin and lower lip, and 
communicate with the facial. 

The gustatory or lingual nerve lies at first internal to the 
e.xternal pterygoid muscle ; it then passes downwards in front 
of the inferior dental nerve, and is joined at an acute angle by 
the chorda tympani from the facial. Thence it passes down- 
wards and forwards between internal pterygoid and ramus, over 
the superior constrictor of the pharynx and deep part of sub- 
maxillary gland, to the side of the tongue, and, passing under 
Wharton’s duct, is continued to the tip of the tongue. 

Branches : — 

Gommunicating : with inferior dental at commencement ; 
with facial through chorda tympani ; branches are sent also to 
Bubmaxillary ganglion and the hypoglossal nerve. 

Distributary : to mucous membrane of sides and tip of tongue, 
the gums and sublingual gland, the terminal branches supplying 
anterior § of mucous membrane of dopsura. 

The Submaxillary Ganglion lies between the hyoglossus 
muscle and the deep part of the submaxillary gland. 

Roots 

Motor and sensory : the connecting branch from the lingual 
supplies sensory and motor from the facial, through the chorda 
tympani. 

Sympathetic : from plexus round facial artery. 

Branches:— 

Pive or six small twigs supply the submaxillary gland, the 
mucous membrane, and Wharton’s duct. 

The Otio Ganglion (4’'?lolcl’s) lies op the inper surface of 
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the inferior maxillary nerve, close to the foramen ovale, and is 
connected with the commencement of the nerve to the internal 
pterygoid muscle. 

Roots 

Motor and senso7'y : from the inferior maxillary, by the branch 
to the internal pterygoid. 

Sympathetic : from plexus on middle meningeal artery, which 
lies just behind. 

The small superficial petrosal merre passes into the posterior 
part of the ganglion connecting it with the facial and glossO' 
■pharyngeal nerves. 

Communicating : to auriculo-temporal, and to chorda tym- 
pani. 

Muscular : to the tensor- tympani, and tensor palati. 
SYNOPSIS OP THE FlPTH NERVE. 

I’.EANOHES. 

Ophthalmic. 

Recurrent. 

Lachrymal : 

Lachrymal. 

Palpebral. 

Frontal: 

Supra-orbital. 

Supra-trochlear. 

Nasal : 

Ganglionic. 

Long ciliary. 

Infra-trochlear. 

Nasal, internal and external. 

Superior Maxillary. 

Recurrent, 

Orhital : 

Malar. 

Temporal. 

Spheno-palatiiie : 

Posterior dentsd, external and internal. 
Anterior dental. 

Infra-orbital. 

Inferior palpebral. 

Lateral n^iaiil. 

•Superior labiah 
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Inferior Maxillary. 

Recurrent. 

Motor Part : 

Deep temporaL 
Masseteric. 

Buccal. 

Pterygoid. 

Semory Part. 

Auriculo-temporal : 

Auricular, inferior and superior. 

Parotid. 

Temporal, posterior and superficial. 
Temporo-maxillary. 

Communicating. 

Inferior Dental: 

Mylo-hyoid. 

Dental. 

Mental. 

Incisor. 

Lingual : 

Communicating to inferior dental, gan- 
glion, and hypoglossal. 

Distributory to tongue. 

Nerve to Internal Pterygoid. 

GtANGLIons in connection with the Hth Nerve, 

Ophthalmic Ganglion. 

Roots : 

Prom nasal. 

Prom 3rd nerve. 

Prom .sympathetic. 

Branch of Distribution : 

Short ciliary nerves. 

Meckel’s Ganglion. 

Roots : 

Pacial. 

Carotid plexus. 

Superior maxillary. 

Internal Branches : 

Nasal. 

Nasopalatine, 

Ascending: 

Orbital, 
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Meckel’s Ganglion {continue. A ) : 

Descending : 

Large palatine. 

Small palatine. 

External palatine. 

Posterior : 

Vidian. 

Pharyngeal. 

Snbmaxillary Ganglion. 

Boots : 

Lingual. 

Chorda tympani. 

, S 3 nnpathetic. 

Distributory : 

To gland, etc. 

Otic Ganglion. 

Boots : 

Inferior maxillary. 

Sympathetic. 

Small superficial petrosal. 

Branches : 

To auriculo-temporal. 

Chorda tympani. 

To Tensor tympani. 

To Tensor palati. 

The 6 th or Abducens Ocult. Origin— superficial ; from the 
outer aide of corpus pyramidale, and from the lower border of 
the pons. Deep : floor of 4th ventricle beneath fasciculus 
teres. 

Course . — Pierces dura mater to reach cavernous sinus ; lies 
to outer side of internal carotid, and below the other nerves. 
Enters orbit by sphenoidal fissure, between the heads of the 
external rectus, lying above ophthalmic vein. 

Distribution. — External rectus. 

Belations.—T'he following table shows how the nerves of the 
orbit change their position to one another. They lie from 
above down. 

In the Cavernous In the Sphenoidal Fissiire. 

Third. 

Fourth. 

Fifth. 

Sixth. 


Fourth. Frontal. Lachrymal. 

(Above the muscles. ) 
Superior division of 3rd 
Nasal branch of 5th 
Inferior division of Brd 
Sixth / 


Enter between the 
heads of external 
rectus 



THE POCKET GRAY. 


149 


The 7th or Facial (portio dura of 7th pair of Willis). 
Orhjiii — iiuperjidal : from the groove between the olivary and 
restiform bodies of medulla. J)eep : floor of 4th ventricle, 
anterior and external to nucleus of 6th nerve. 

Course,. — Passes forwards and outwards to enter the internal 
auditory meatus ; it lies upon a groove on the auditory nerve, 
with portio intermedia of Wrisberg between, and at the bottom 
of the meatus it enters the aqueductus Fallopii, along which it 
runs first outwards between cochlea and vestibule as far as 
hiatus Fallopii ; then backwards in internal wall of tympanum, 
just above fenestra ovalis, at the turn presenting a swelling, the 
geniculate ganglion ; and finally it passes downwards, to emerge 
from the bone at the stylo^mastoid foramen ; it then passes for- 
wards in the parotid, dividing behind the ramus of jaw into 
temporo-facial and cermco-facial branches, which further sub- 
divide and intercommunicate, forming the pe& anserimts. 

. Communications 

In the meatus, with auditory. 

In the aqueductus, with MeckeVs ganglion by large superficial 
petrosal ; otic ganglion by small superficial petrosal ; plexus on 
middle meningeal by external superficial petrosal. 

At exit, from foramen, with pneumogastric, ghsso-pliaryngml, 
carotid plexus, great auricular, auriculo-temporal. 

On the face, with the three divisions on the Uh. 

Branches within the Aqueduct 

Communicating from the geniculate ganglion to the auditory. 

Large superficial petrosal passes from geniculate ganglion 
through hiatus Fallopii, then through foramen lacerum to 
Vidian canal, where it joins the large deep petrosal - to form 
the Vidian nerve {vide p. 143}. 

Communicating with the small superficial petrosal nerve 
{ddep. 146). _ ■ ’ ■ 

External superficial petrosal : from geniculate ganglion to 
plexus on middle meningeal artery. 

Tympanic : to the stapedius. 

Chorda tympani : given off ju%t before exit from ’ stylo- 
mastoid foramen, ascends to tympanum through iter chordw 
•posterkis ; it courses then between luembrana tympani and base 
of pyramid, and between handle of malleus and long process of 
, incus ; it leaves tympanum by iter chordm anterius, and, passing 
through Huguier’s canal, emerges at the inner end of the 
Glaserian fissure, then forwards between two pterygoids to 
join gustatory or lingual. It forms the sensory root of sub- 
maxillary jranglion, and ends in the tongue. : 

Communicating with the auricular branch (Arnold’s nerve) of 
the pneumogastric. 
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Bmiiches itiDen off at exit from Foramen 

Posterior auricular : passes up beliind and between niastciid 
process and meatus, dividing into auricular to supply retrahens 
lurem, and occipital to integument of occiput ; communicates 
ivitb auricular of pneumogastric, great auricular, and small 
occipital. 

Stylo-byoid : to muscle, joins carotid plexus. 

Digastric ; given otf with former to supply posterior belly of 
digastric, and join glosso-pharyngeal. 

Jinmehes on the Face : — 

Divides near ramus of inferior maxilla into temporo-facial and 
cervico-facial. 

The Tempoko - facial crosses over external carotid and 
temporo-maxillary vein, communicating wdth auriculo-temporal 
and supplying pinna. 

Branches of the Temporofacial 

Temporal; supply attrahens auretn, joining temporal of 
superior maxillary and auriculo-temporal of inferior maxillary ; 
anterior branches supply orbicularis palpebrarum and occipito- 
frontalis, joining lachrymal and supra-orbital nerves. 

Malar ; to supply eyelid muscles, and join supra-orbital. 

Infra-orhital : superfcial^ to skin and superficial muscles of 
face, join infra-fcrochlear, and nasal (5th). Dee/?, to elevators 
upper lip and angle of mouth, join infra-orhital of superior 
maxillary. 

The Cervico-facial passes downwards and forwards in 
parotid, receiving communications from the great auricular 
nerve, 

Branches of the Cervicofacial 

Buccal ; to buccinator and sphincter oris ; joins buccal of 
inferior maxillary. 

Supra-maxillary ; to muscles of lip and chin ; join mental 
branch of inferior dental. 

Infra-maxillary ; perforates deep cervical fascia beneath 
lower jaw, to join superficial cervical and supply platysma. 

The SxH or Auditory Nerve (portio mollis of 7th pair of 
Willis). Origin — Superficial^ restiform body, floor of the 4t!i 
ventricle, by the lineee transversse. Deep— upper root ; lateral 
angle of 4th ventricle ; lower root : inner auditory nucleus. 

Co?«r«e.-— Passes round restiform body, from which it receives 
some fibres, to posterior border of crus cerebelli with facial ; it 
then enters the internal auditory meatus with the facial nerve, 
the latter lying in a groove on its upper surface, and divides 
at the bottom into cochlear and vestibular branches* 

Dhtrihutiom—Gochkar^ enters foramen spiralis and supplies 
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cochlea and posterior semicircular canal ; msiihular, to vesti- 
bule and superior and external semicircular canals {vide Ear). 

The 9th or Glosso -Pharyngeal Nerve of 8th pair of Willis. 
Origm — Superficial : from the upper part of the lateral tract of 
the medulla. Deep : floor of 4th ventricle. 

Gourde. —Passes outwards over the flocculus to the jugular 
foramen. Leaves the skull with the pneumcgastric and spinal 
accessory, but in a separate tube of dura mater and in front and 
internal of them, being contained in a canal n the petrous part 
of the temporal bone. It presents near point of exit two gang- 
lion enlargements — the jugular and petrous. Issuing from the 
skull, the nerve passes between the internal carotid artery and 
jugular vein, downwai’ds behind the muscles attached to the 
styloid process, to reach the lower border of the stylo-pharyngeus. 
Thence it is inclined inwards beneath the liyo-glossus to the 
tongue, pharynx, and tonsil. 

The jugular ganglion : the smaller of the two, is situated at 
the upper part of the groove in the temporal bone through which 
the nerve passes. It involves only the outer side of the trunk 
of the nerve. 

The petrous ganglion is placed in a depression on the inferior 
border of the petrous bone. 

Branches : — 

Connecting, from petrosal ganglion ; 

(a) To upper cervical ganglion of sympathetic. 

(&) To auricular of pneumcgastric. 

(c) To ganglion of root of the pneumcgastric. 

Tympanic (Jacobson’s nerve): arises from the petrous 
ganglion, enters a minute canal in the bone between jugular 
foramen and carotid canal to reach the under wall of the tym- 
panum, runs in a groove over the promontory, giving off several 
branches, and, leaving the upper end of the tympanum, is con- 
tinued forwards as the small superficial 2 '>etrosal nerve {vide 
p. 146). It divides iuto six branches, which form the tympanic 
plexus on the promontory. 

Three branches of communication, to the carotid plexus and 
small deep petrosal nerve, to the great superficial petrosal 
nerve, and to the otic ganglion respectively. 

Three branches of distribution, to the fenestra ovalis, fenestra 
rotunda, and membrane of the Eustachian tube respectively. 

Carotid: Descend along the internal carotid artery, com- 
municating with pharyngeal of pneumogastric and sympa- 
thetic. 

Pharyngeal (3 or 4) : join opposite the middle constrictor 
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with pharyngtal of pneumogastric and sympathetic, supplying 
the mucous membrane of the pharynx. 

Muscular : to stylo-pharyngeus and mucous membrane over 
upper constrictor muscle. 

Tonsillitic : to the tonsil forming plexus, the circulus tonsillaris, 
and thence to fauces and soft palate. 

Lingual (2) : one branch distributed to the base supplying 
the circumvallate papillae, the other to the side of the tongue. 

Special /wwdiojw. —Nerve of sensation to the mucous mem- 
brane of pharynx, fauces and tonsil ; of motion to stylo-pharyn- 
geus muscle ; and of taste of the tongue. 

The 10th Nerve— the Pneumogastric or Vagus of the 8th 
pair of Willis. Origin— Superficial : lateral tract behind olivary 
body. Deep : calamus scriptorius of 4th ventricle. 

Comree. — Passes from origin over the flocculus to jugular fora- 
men, through which it passes in same sheath with spinal acces- 
sory and behind the glosso-pharyngeal ; in the foramen it pre- 
sents the ganglion of the root. Upon leaving the foramen, it 
is connected with the accessory part of the spinal accessory, 
and forms an enlargement, the ganglion of the trunk. The 
accessory part of the spinal accessory nerve passes over the 
ganglion, some fibres joining the trunk of the nerve, but the 
principal portions are continued into the pharyngeal and superior 
laryngeal branches. Thence the nerve passes down the neck in 
the carotid sheath, behind and between the artery and vein, to 
the root or the neck ; there the course on each side of the body 
becomes different. 

The right nerve passes between subclavian artery and vein, 
and down by side of trachea and behind right'innominate vein 
to posterior part of the root of the lung, forming the posterior 
pulmonary plexus ; thence proceed two cords, which run down 
on the oesophagus, communicate with nerve of opposite side 
(oesophageal plexus), join below into one trunk, which is distri- 
buted to the posterior surface of the stomach, joining solar and 
splenic plexuses. 

The Left nerve passes between the subclavian and carotid 
arteries, and behind the left innominate vein ; thence in front of 
the arch of aorta to back part of root of left lung, forming a 
posterior pulmonary plexus ; then along the anterior surface of 
(esophagus, to be distributed on the anterior surface of stomach, 
and join left hepatic plexus. 

Connecting branches : — 

The ganglion of the root is connected to the spinal accessory, 
petrous ganglion of the glosso-pharyngeal, facial and sympathetic 
nerves. 
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The ganglion of the trunk is connected with the hypoglossal, 
spinal accessory, sympathetic, and loop between 1 st and 2 nd 
cervical nerves. 

Brandies : — 

Eecurrent : from the upper ganglion, passes backwards to the 
dura mater of the posterior fossa. 

Auricular (Arnold’s) : from the ganglion of the root, com- 
municates with the petrous ganglion of the glosso-pharyngeal, 
and enters a foramen between the root of the styloid process and 
jugular fossa. It passes through the temporal bone communi- 
cating with the facial, and emerges by the auricular fissure just 
behind the external auditory meatus. Finally it divides into 
two branches, to supply the back of the pinna, which join the 
posterior auricular of the facial. 

Pharyngeal : principally formed by fiibres from the accessory 
of spinal accessory, passes in front of internal carotid artery to 
upper part of middle constrictor, where it joins glosso-pharyn- 
geal, supex’ior laryngeal, and sympathetic to form the pharyn- 
geal plexus. 

Superior laryngeal : from the ganglion of the trunk, passes 
down behind internal carotid artery, where it divides into 
extmidl laryngeal nerve, which joins pharyngeal plexus and 
upper cardiac of sympathetic, supplies the crico- thyroid and 
inferior constrictor muscle and internal lar^jngeal nerve, which 
passes to thyro-hyoid membrane, is distributed to the mucous 
membrane of the larynx, and communicates with a branch 
from the recurrent laryngeal. 

Inferior or recurrent laryngeal: the rigU nerve arises in 
front of subclavian artery, winds back round it, and pa.sses np 
behind common carotid and inferior thyroid arteries to side of 
trachea. The left nerve arises from front of arch of aorta, round 
which it winds and passes up by side of trachea. Both nerves 
ascend in a groove between trachea and oesophagus, and enter 
larynx by piercing inferior constrictor muscle. The nerve sup- 
plies all the muscles of the larynx, except the crico-thyroid, 
the inferior constrictor, communicates with the internal branch 
of the superior laryngeal, and gives branches to the cardiac 
plexus, inferior cervical ganglion of the sympathetic, to the 
trachea, and to the cesophagus. 

Cervical cardiac (2 or 3) : Upper branches are small ; join 
cardiac of sympathetic. Inferior, one on either side, arise just 
above 1 st rib ; the rigid one passes by the side of innominate 
artery and joins deep cardiac plexus ; the left one descends in 
front of the arch of the aorta, and joins superficial cardiac 
plexus. 
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Thoracic cai’diac : right ones from the trunk of the nerve, 
end in deep cardiac plexus. Left ones arise from left recurrent 
laryngeal. 

Anterior pulmonary (2 or 3) : to anterior part of root of lung, 
joining with sympathetic to form the anterior pulmonary 
plexus. 

Posterior pulmonary ; numerous, to posterior part of root of 
lung, which join branches from 2nd, 3rd, and 4th thoracic 
ganglia of sympathetic, forming the posterior pulmonary 
plexus. 

(Esophageal : to oesophagus, forming a plexus. 

Gastric : the right nerve is distributed to posterior part of 
stomach, and ends in the solar, splenic and left renal plexuses. 
The left supplies the anterior surface and ends in the left 
hepatic plexus. 

The 11th or Spinal Aocesrohy Nerve of 8th pair of Willis. 
Origin—Superfcial ; the accemry part from the lateral tract, 
the npinal part from the side of the cord as low down as the 
Gfch cervical nerve. Deep : anterior horn of grey matter of 
medulla, and reaching from olivary body to 5th cervical 
nerve. 

Course . — The accessory passes out of the jugular foramen 

close to the pneumogastric, and sends one or two branches to 
the ganglion of the root. It does not blend with the ganglion 
of the trunk, but joins nerve below. The principal part joins 
pharyngeal and superior laryngeal branches, but offsets are sent 
to the cardiac and inferior laryngeal branches. The spinal 
part enters skull through foramen magnum and passes to jugular 
foramen ; it is enclosed in the same sheath of dura mater as the 
vagus. Issuing from the foramen, it passes downwards and 
backwards in front of the internal jugular vein to upper part of 
sterno-mastoid, which it pierces, at the same time communi- 
cating with the branch to the muscle from the cervical plexus. 
Crossing the occipital part of the posterior triangle, it enters 
the under surface of the trapezius, where it joins with branches 
of the 3rd and 4th cervical nerves to form a plexus in the sub- 
stance of the muscle. 

Distribution . — Supplies sterno-mastoid and trapezius muscles. 

The 12th, or Hypoglossal Nerve, of 9th pair of Willis. 
Origin — Superficial : by ten or twelve filaments, from the 
groove between the olivary body and pyramid. Deep : nucleus 
at lower part of fasciculus teres. 

Course . — The nerve passes through anteiior condylar foramen, 
then downwards and forwards between vagus and spinal 
accessory, between internal carotid artery and internal jugular 
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vein to the lower border of the digastric muscle ; curving 
round the occipital artery, it crosses the external carotid and 
lingual arteries, and passes between the mylo-hyoid and hyo- 
glossus muscles ; entering the geaio-hyo-glossus, it is continued 
forward to the tip of the tongue. 

Branch^ :~ 

Communicating. To the ganglion of the trunk of pneumo* 
gastric. 

To the upper cervical ganglion of the sympathetic. 

To the loop between 1st and 2nd cervical. 

To the lingual branch from the pharyngeal plexus. 

To the lingual of the 5fch, on the hyo-glossus. 

Distributing 

Descendens cervicis vd hypoglossi vel noni : a slender 
branch, given off as the nerve hooks round occipital artery, 
passes down over carotid sheath, joining in a loop with 2nd and 
3rd cervical (communicans noni) ; from this loop muscular 
branches are given to sterno*hyoid, sterno-thyroid, and the two 
bellies of the omo-hyoid. 

Thyro-hyoid : passes round great cornu of hyoid hone to 
supply thyro-hyoideus. 

Muscular : to stylo-glossus, hyo-glossus, genic-hyoid, genio* 
hyo-glossus and intrinsic muscles of the tongue. 

THE SPINAL NERVES. 

There are 31 pairs of spinal nerves, viz. ; 8 cervical, 12 dorsal, 
5 lumbar, 5 sacral, and 1 coccygeal. Each nerve arises from the 
spinal cord by an anterior (motor) and a posterior (sensory) 
root, the latter having a ganglion developed upon it. These roots 
join together in the intervertebral foramen, and upon issuing 
from it immediately split up again into two parts, the anterior 
and posterior primary divisions, each containing fibres from the 
two roots. Tlie anterior primary divisions supply the parts in 
front of the spine, the posterior primary divisions the parts 
behind that column. 

The Posterior Primary Divisions. 

The posterior primary divisions of the spinal neirves are 
generally smaller than the anterior, and pass directly backwards, 
each quickly dividing into an external and an intei'iial branch, 
to supply the muscles and integuments behind the spine. To 
this general rule there are a few exceptions, as posterior primary 
divisions of the 1st cervical, the 4th and 5tli saeriil, and the 
coccygeal nerves do not thus subdivide. 
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The suh-occipital nerve.— The posterior primary-division of 
the 1st cervical or sub-occipital nerve passes over the arch of 
atlas, and, entering the sub-occipital triangle, divides into 
branches to supply the inferior oblique, which branch communi- 
cates with the 2nd cervical nerve, the recti postici major and 
minor, the superior oblique, and the complexus. 

The Cervical Nerves. — With the. exception of the sub-occi- 
pital nerve, the posterior primary divisions of the cervical 
nerves divide into : — 

External branches : for the muscles behind the spine. 

Internal branches are larger than the external branches, and, 
with the exception of that from the 2nd cervical nerve {great 
occipital), pass to spinous processes, supplying the. muscles on 
their' way, and become cutaneous. The branch from the 3rd 
cervical nerve supplies the integument at the base of the 
occiput. 

TheJ 7 rea^ occipitalneyve is the internal branch of the posterior 
primary division of the 2nd nerve. It passes through the com- 
plexus and trapezius, and ascends with the occipital artery to 
the .bach of the soalp, copimunica$ing with the small occipital 
nerve. 

■■'ifeE Anterior Primart Divisions. 

The anterior primary divisions of the first four cervical nerves 
form the cervical plexus, and those of the lower four, with part 
of the 1st dorsal nerve, compose the brachial plexus. 

The anterior primary divisions of the 1st and 2nd cervical 
nerves differ in form from the rest. 

The suh -occipital nerve, or anterior primary division of the 
1st cervical nerve, passes outwards in the groove on the outer 
side of the upper articular process of the atlas, lying behind the 
vertebral artery, and giving a branch to the rectus lateralis and 
two anterior recti. It joins the 2nd nerve, and communicates 
with the sympathetic on the vertebral artery, with the pneumo- 
gaatric and with the hypoglossal nerves. 

The second cervical nerve : the anterior primary division of 
this nerve divides into an ascending part which joins the sub- 
occipital, and a descendmg part, which joins the 3rd cervical 
nervei 

The Cervical Plexus is formed by the union of the anterior 
primary divisions of the first four cervical nerves. It is situated 
between the sterno-mastoid and the middle scalenus muscles. 
Each nerve except the 1st divides into an ascending branch, 
which connects it with the nerve above, and a descendmg 
branch, which joins it to the nerve below. From the loop be- 
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tween the 2nd and 3rd nerves cutaneous branches are given off 
to the head and neck, and from the union of the 3rd and 4th 
nerves superficial branches pass for the shoulder and chest, 
together with muscular and communicating branches. 

Superficial Ascending Branches 

Superficial cervical nerve : from loop between 2nd and .3rd 
nerves, passes forwards over the middle of the sterno-mastoid, 
perforates the cervical fascia, and divides beneath platysma 
into 

Ascending h'cinch : accompanies external jugular vein, com- 
municates with the facial, and becomes cutaneous, supplies front 
of upper half of neck. 

Descending : supplies integument as low as sternum. 

Great auricular : from 2nd and 3rd. Winds round margin 
of sterno-mastoid to reach parotid gland. Gives off 

Facial : over parotid to integument of face. 

Anricular : to back part of pinna ; communicates with pos- 
terior auricular. 

Mastoid : supplying skin over 'mastoid proce:s, joining with 
posterior auricular of facial and small occipital. 

Small occipital : from 2nd and Srd, ascends along posterior 
border of sterno-mastoid to scalp, lying between ear and occinital 
artery ; supplies integument. 

Branch 

Aurkular : supplies attollens aurem and integument. 

Superficial Desoendincx Branch 

Supra-clavicular : from Srd and 4th. 

Branches 

Sternal : to integument as far as middle line. 

Clavicular : to integument over pectoral muscle, often pierces 
clavicle. 

Acromial : to integument of shoulder. 

Deep Branches (Internal) 

Communicating : from loop between 1st and 2nd, joins sym- 
pathetic, hypoglossal, and pneumogastrie nerves. 

Muscular : from 1st, to recti antici major and minor and 
lateralis muscles. 

Oommuuicans cervicis vel hypoglossi ve,l noni; from 2nd 
and Srd, form a loop with descendens cervicis in front of carotid 
vessels. 

Phrenic : from 3rd and 4th, and a branch from the .5th ; 
lies in front of scalenus antieus, descends on it in front of sub- 
clavian artery to enter the chest, having crossed the internal 
mammary artery at origin, behind the subclavian vein. In the 
thorax it descend.s in h'ont of the root of the lung, being be- 



THE POCKET GRAY. 


ISS 

tween the pericardium and the mediastinal pleura, to the 
diaphragm, which it perforates, and is distributed on its abdo- 
minal surface. The right nerve lies outside right innominate 
vein and .superior vena cava. The left nerve crosses the arch of 
the aorta and left pneumogastric, and is longer than the right. 
Filaments from each supply the pericardium and pleura. 

Deep Branches (External) 

Communicating : to spinal accessory in sterno-inastoid 
muscle. 

Muacular ; to sterno-masloid from the 2nd, levator anguli 
scapulae from the 3rd and 4th, scalenus medius from the 3id 
and 4th, and trapezius from the 3rd and 4th. 


NERVES OF THE UPPER EXTREMITY. 


The Brachial Plexus is formed by the union and subsequent 
division of the anterior primary divisions of the lower four 
cervical and part of the 1st dorsal nerves. The following is the 
usual method of union and redivision ; — 

The 5th and 6th cervical join together outside the scalonus 
medius to form an upper trunk. 

The 7th cervical forms a middle trunk. 

The 8th cervical and the 1st dorsal form a lower trunk. 

Each of these trunks then subdivides into an anterior and a 
posterior branch. 

The anterior branches from the upper and middle trunks form 
the upjier or outer cord of the plexus. 

The anterior branch of the lower trunk forms the lower or 
inner cord of the plexus. 

The posterior branches of all the trunks unite to form tie 
posterior or middle cord. 

The subjoined scheme will make this arrangement clear : — 


g = {IS?, 

OTj-MiMIetnmk ■{ * ^Posterior cort. 


The plexus divides into branches for the upper limb opposite 
the coracoid process. 

Branches above the Clavicle : — 

Muscular : to the longus colli and scaleni, 

Nerm to the rhomhoidei, from the 5th cervical, passes through 
scalenus medius to the base of the scapula, then under levator 
anguli scapulae, supplying it, and ending on the anterior surface 
of tlie rhomboid muscles. 



THE POCKET GRAY. 


159 


Nene to the suldoLviu-% from the trunk formed by the 5th 
and 6th cervical, passes upwards in front of the 3rd part of the 
subclavian artery to the deep surface of the subclavius, often 
joins phrenic. 

Communicating : from the 5th to join the phrenic on the 
scalenus anticus. 

Posterior thoracic, or external respiratory nerve of Bell : 
from 5th and 6th, descends behind the plexus nearly to the 
lower border of the serratus magnus, which it supplies. 

Supra-scapular : from the union of the 5th and 6th cervical, 
passes beneath trapezius to upper border of scapula, enters 
supra-spinous fossa through supra-scapular notch, gives off two 
branches to the supra-spinatus, and an articular one to the 
joint ; thence it passes to the infra spinous fossa, and ends in 
the infra-spinatus. 

Branches Idow the Clavicle : — 

The several nerves are given off as follows : — 

OuUv cmxl. Inner cord. 

External anterior tlioracic. Internal anterior thoi’acle 
Miusculo-cutaneous. Nerve of Wrisborg. 

Outer head of median. Internal cutaneous. 

Ulnai*. 

Inner head of median. 

External anterior thoracic (outer cord) : crosses over axillary 
artery to under surface of the pectoralis major. 

Internal anterior thoracic (inner cord) : passes between 
axillary artery and vein to the two pectoral muscles. 

Suhseapular : three, from posterior cord. 

Upper : the smallest, perforates upper part of subscapularis. 

Lower : ends the teres major, having previously given a fila- 
ment to the subscapularis. 

Middle or long: runs along lower border of subscapularis 
with the subscapular artery to supply the latissimus dorsi. 

Circumflex (posterior cord) : passes, with posterior circumflex 
artery, bends behind humerus at the lower border of the sub- 
scapularis, through quadrilateral space formed by teres major, 
scapula, long head of the triceps and humerus, and divides 
into— 

Upper branch : winds round neck of the humerus, supplying 
deltoid and skin. 

Lower branch : gives a branch ti teres minor, which has a 
gangliform swelling upon it ; also branches to deltoid and in- 
tegument. 

Articiblar: to the shoulder- joint. 


Posterior coriL 
Subsaipukr. 
Circumflex. 
Musculo-spiral. 
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Cutaneous appears at posterior border of deltoid, supplies 
skin over lower § of muscle. 

Internal cutaneous (inner cord) ; lies on inner side of artery, 
becomes cutaneous about middle of arm, and divides into two 
branches. 

Anterior : passes behind median basilic vein, supplies front of 
inner side of forearm as low as wrist. 

Posterior : winds over internal condyle, supplying the back 
of inner side of forearm to about the middle. 

Lesser internal cutaneous (nerve of Wrisberg) : lies to inner 
side of axillary vein, communicates with the intercosto-humeral, 
and then descends along inner side of brachial vessels to middle 
of the arm, where it becomes cutaneous and supplies integument 
of inner side as far as inner condyle. It communicates with the 
posterior branch of the larger internal cutaneous. 

Musculo- cutaneous (outer cord) : perforates coraco-brachialis, 
passing to outer side of arm between biceps and brachialis 
anticus, supplying those three muscles ; filaments also are given 
to the elbow-joint ; becomes cutaneous just above elbow, and, 
passing heUnd median cephalic vein, divides into— 

Ant&rior cutaneous branch: passes along radial border of 
forearm, supplying ball of thumb and joining the radial. 

Posterior cutaneous branch: supplies integument of lower 
3rd of back of forearm on the radial side ; joins branches of 
radial and musculo-spiral (external cutaneous branch). 

Median : arises by two roots, one from the outer cord, the 
other from the inner cord of the plexus. At first the nerve 
■ lies to the outer side of the axillary artery, but about the middle 
of the arm it crosses the braeliial artery to reach the inner 
side ; it then passes between the two heads of the pronator radii 
teres, and is continued straight down to 2 inches above the 
wrist beneath the flexor sublimis ; there it lies between the 
tendons of the flexor sublimis and flexor carpi radialis. Passing 
beneath the annular ligament, it becomes somewhat flattened, 
and divides into two parts for supplying the outer Zh Angers. ' 

Branches in the Forearm : — 

Muscular: to all superficial muscles in front of forearm 
except flexor carpi ulnaris. 

Anterior interosseous : is given off just below the elbow-joint. 
It passes with the anterior interosseous artery on the membrane, 
between the flexor profundus and flexor pollicis, to end in the 
deep surface of pronator quadratus. Supplies all the deep 
muscles except inner half of flexor profundus. 

Palmar cutaneous : pierces fascia just above annular ligament, 
ends in the integument of the palm, joining the palmar cutaneous 
of the ulnar nerve. 
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Terminal branches in the Hand 

Miiscnlar to thumb : supplies adductor, opponens, and outer 
head of flexor brevis poUicis. 

Digital ; five in number, supplying outer 3i- fingers. 1st and 
2nd supply the thumb, 3rd to radial side of index fingers also 
supplies 1st lumbricalis ; 4th supplies 2nd lumbricalis and ad- 
jacent side of index and middle fingers ; 5th supplies adjacent 
sides of ring and middle finger?, and joins a branch of the 
ulnar. 

Ulnar (inner cord) : passes down the inner side of artery to 
middle of arm; it then runs with inferior profunda artery 
through internal intermuscular septum to groove between ole- 
cranon and internal condyle. Thence it passes through the two 
heads of the flexor carpi ulnaris and descends under cover 
of that muscle, along ulnar side of forearm and internal to ulnar 
artery, as far as the pisiform bone ; it then courses over the 
annular ligament outside that bone, and divides into superficial 
and deep palmar branches. 

Branches in the Forearm 

Articular : to elbow and wrist joints. 

Muscular : to flexor carpi ulnaris and inner half of flexor 
profundus. 

Cutaneous : arises near middle of forearm, and divides into : 
superjicial to integument, and palmar, accompanies ulnar artery 
to hand, 6uppl3dng the palm : joins the cutaneous of median. 

Dorsal cutaneous : comes oft' about 2 inches above wrist, winds 
round ulna beneath flexor carpi ulnaris, supplies inner side of 
little fingers, and adjacent sides of ring and little fingers on the 
dorsal aspect. 

Palmar branches : — 

Superficial: supplies palmaris brevis, ends in two digital 
branches for inner fingers, the outer one communicating with 
the median. 

Deep : accompanies deep palmar arch ; it supplies the small 
muscles of the 5th finger, and gives two branches to each in- 
terosseous space, one for each set of interossei ; branches are 
also given to the two inner lunibrical muscles. In the space 
between the thumb and index finger the nerve ends by supply- 
ing the adductor obliquus, adductor transversus, and inner head 
of the flexor brevis pollicis. 

Musculo-spiral (posterior cord) : winds round in the musculo- 
spiral groove with superior profunda artery to the outer side of 
arm. Piercing the external intermuscular septum, it passes to 
the external condyle between the supinator longus and braehia- 
lis anticus, where it divides into radial and posterior interos- 
seous nerves. 
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Bramlm in tli& Artn : — 

Mmcular : to the three heads of the triceps, to the anconeus, 
supinator longus, extensor carpi radialis longior, and brachialis 
anticns. 

Qntane,ous : Litmial, comes off near axilla, supplies integu- 
ment on back of arm to near olecranon. Exlarnal (2), upper 
one perforates outer head of triceps, accompanies cephalic vein 
to elbow, supplying the integument of the lower half of arm in 
front. Lower one supplies integument of lower part of arm, 
and back part of radial side of forearm as far as the wrist. 

Terminal hranchen : — 

Radial : passes down by outer side of radial artery, under 
cover of the supinator longus, till within 3 inches of the end of 
the radius, where the nerve passes backwards beneath the 
tendon and, becoming cutaneous by piercing the fascia on outer 
side of forearm, divides into two branches : — 

External : supplies ball and outer border of thumb, joining 
with the external cutaneous nerve. 

Internal : joins a branch of the external cutaneous and dorsal 
of ulnar. It gives off four digital nerves, thus : 1st to ijiner 
side of thumb, 2nd to outer side of index, 3rd to adjacent sides 
of index and middle, 4th to adjacent sides of middle and ring 
fingers. It thus corresponds in its distribution with the median 
nerve. 

Posterior interosseous : reaches the back of the forearm by 
piercing the supinator brevis ; there it passes between the super- 
ticial and deep layers of muscles to about middle of forearm, 
where it reaches the interosseous membraue, on which it lies, 
as far as the wrist ; it there ends in a gangliform enlargement, 
from which there are given off filaments to the ligaments, 
etc. Supplies all the supinators and extensors of carpus and 
fingers ea;ccjpi supinator longus and extensor carpi radialis 
longior. 

NERVES OF THE BODY. 

Dorsal : twelve in number. The 1st comes from between 
the 1st and 2nd dorsal vertebrae, and the greater part joins the 
brachial plexus. The last nerve emerges from between the 
l*2th dorsal and 1st lumbar vertebrae. Each nerve at its exit 
from the intervertebral foramen divides into an anterior and 
posterior primary division. The 1st and 12th nerves, however, 
require a separate description. 

The Posterior Primary Divisions, or dorsal branches, pass 
between the transverse processes and divide into external and 
internal branches to supply the muscles of the back. Cutaneous 
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branches arc derived from each of these sets, the six upper ones 
coining from the internal branches and the six lower ones from 
the external branches. 

The Anterior Primary Divisions, or intermial nerves, aro 
twelve in number on each side : each communicates with the 
sympathetic. 

Tlie Upper six pass forwards in the intercostal spaces below 
the vessels, lying at first between the pleura and external inter- 
costal muscle, then between the external and internal intercostal 
muscles ; after giving off the lateral cutaneous branch, it lies in 
the internal intercostal muscle, and then between the muscle 
and pleura, extending forwards, to the sternum, to end as the 
anterior cutaneous nerves of the thorax by perforating internal 
intercostal and pectoralis major. 

Branches 

Lateral cutaneous : given off midway between head of rib 
and sternum t each branch, except that from the 2Dd nerve, then 
divides into anterior and posterior branches, which supply the 
muscles, mammary gland, and integument. 

The lateral cutaneous branch of the 2 nd nerve, or intercosto- 
humeral, has no anterior branch ; the posterior branch crosses 
the axilla, joins the nerve of Wrisberg, and supplies the integu- 
ment of the inner side of the arm. 

The 1 st intercostal nerve has not generally a lateral cutaceous 
branch. 

The Lower six pass like the upper ones to the front of the 
intercostal spaces, thence between the internal oblique and 
transversalis to the sheath of the rectus, which they perforate, 
and terminate near the middle line as anterior cutaneous 
branches of the abdominal wall. 

Branches 

Lateral cutaneous : supply the integument of the abdomen, 
having anterior and posterior branches. 

Peculiar Dorsal Nerves : The Ist nerve : its anterior 2^ri‘ 
mary division is mostly consumed in the brachial plexus, but a 
small branch is given off to the 1st intercostal space, which has 
no lateral cutaneous branch. The I 2 th nerve does not lie in an 
intercostal space, but below the 12th rib in front of the quad- 
rates lumborum; it then pierces the posterior aponeurosis of 
the transversalis, passing forwards between transversalis and 
internal oblique to end by perforating rectus ; is remarkable for 
the large size of its lateral cutaneous branch, which does not 
divide, but supplies front of hip as far down as trochanter. 

Lumbar : five on each side. The anterior primary divisions 
increase in size from above down, and near their origin com- 
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municate with the sympathetic, the tipper four forming thu 
lumbar plexus ; that of the 5th joins with the 1st sacral to 
form the lumbosacral cord. The postekiou primary divisions 
pass between the transverse processes and divide into internal 
and external branches to supply the muscles and integument. 

NERVES OE THE LOWER EXTREMITY. 

Lumbar Plexus : formed by the communications of the 
anterior primary divisions of the four upper lumbar nerves in 
the following manner : — 

The 1st gives off the ilio-hypogastric, the ilio-in^inal, and a 
communicating branch to the 2nd. 

The 2ad gives off the genito-crural, the external cutancoiF, 
and a communicating branch to the 3rd, which also forms part 
of the anterior crural and obturator. 

The 3rd gives off part of the anterior crural and part of the 
obturator. 

The 4th gives off a branch to the anterior crural, one to the 
obturator, and a communicating one to the 5th. 

The following scheme will make the arrangement clear 

[ Ilio-hypogastric. 

1 L,- Ilio -inguinal. 

[ Communicating. 

il . 

f Communicating. 
j I Genito-crural. 

" '1 External cutaneous. 

b Communicating. Anterior Crural. Obturator. 

I! 1! II 

3 L. Communicating. Anterior Crural. Obturator. 

!l P il 

4 L. Communicating. Anterior Crural. Obturator. 

11 

5 L. Communicating, 

BRANCHES OF THE LUMBAR PLEXUS. 

Ilio-hypogastric : from 1st lumbar, appears at upper part of 
outer border of psoas, crosses to iliac crest, and, piercing the 
transversalis, divides into 

Iliac branch : crosses iliac crest behind lateral cutaneous of 
last dorsal to integument of buttock. 

IlypogcfMtric branch : pierces external oblique aponeurosis 
above abdominal ring to integument of hypogastric region. 

Ilio-inguinal : from Ist lumbar ; passes over quadratus lum- 
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borum and iliacus to iliac crest, pierces the transversalis and 
internal oblique ; it then accompanies the cord through canal 
and external ring, and is distributed to the integument of the 
groin and the scrotum. 

Genito-crural : from 2nd lumbar, with a branch from 1st. 
Passes on the psoas to Poupart’s ligament to divide into : — 

Genital branch : crosses external iliac, accompanies spermatic 
cord, and supplies the cremaster muscle. In the female it ac- 
companies the round ligament of the uterus. 

Crural branch : passes beneath Poupart’s ligament, perforates 
fascia on outer side of femoral artery, communicates with middle 
cutaneous nerve, supplies integument of upper and front of 
thigh. 

External cutaneous : from loop between 2nd and 3rd lumbar ; 
perforates middle of outer border of psoas, and enters thigh just 
below anterior superior iliac spine, where it divides into : — 

Anterior branch : contained at first in a tube of the fascia 
lata ; supplies outer part of anterior surface of thigh. 

Posterior branch : supplies outer part of posterior surface ‘of 
thigh to the middle. 

O^bturator : from 2nd, 3rd, and 4th lumbar ; passes from 
inner border of psoas, near brim of pelvis and above obturator 
artery, but below external iliac, to canal in upper part of thyroid 
foramen. In this canal it divides into ; — 

Anterior or superficial part : descends in front of adductor 
brevis, behind pectineus and adductor longus ; it supplies the 
hip-joint, gracilis, adductor longus, adductor brevis, femoral 
artery, and a branch to plexus near sartorius ; communicates 
with accessory obturator when this is present. 

Posterior or deep part : passes through obturator externus 
and behind adductor brevis ; it supplies a large branch to ad- 
ductor magnus, and gives branches also to obturator externus, 
adductor brevis when this latter is not supplied by the 
anterior branch, and a branch along popliteal artery to knee- 
joint. 

Accessory obturator: from 3rd and 4th lumbar or from 
obturator trunk ; when present it supplies pectineus and hip- 
joint ; communicates with the anterior branch of the ob- 
turator. 

Anterior crural : from 3rd and 4th, and partly from the' 2nd 
lumbar ; emerges from lower part of outer border of psoas, and 
descends between that muscle and the iliacus, lying on the outtr 
side of the iliac vessels. It supplies the iliacus and femoral 
artery whilst in the pelvis, and on emerging from it beneath 
Poupart’s ligament, it divides into: — 


11 
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Anterior or superficial portion : which gives off 

Middle cutaneous: pierces fascia lata three inches below 
Poupart’s ligament, dividing into two branches to supply the 
integument of the front of the thigh as far as the knee. Oorn- 
municates with crural of genito-crural and internal cutaneous, 
and gives a branch to the sartorius. 

Internal cutaneous : passes obliquely across to inner side of 
femoral artery, and divides into : Anterior branch : supplies in- 
tegument of the lower 3rd of inner side of thigh ; communicates 
near the knee with long saphenous. Posterior branch : passes 
down posterior border of sartorius to knee, giving branches to 
plexus near that muscle, and finally is distributed to integu- 
ment of the leg ; communicates in the thigh with the obturator, 
and near the knee with the internal saphenous. 

Nerve to jtectinevs : generally two, which pass under femoral 
vessels to muscle. 

Nerves to sartorms : given off with middle cutaneous. 

Plexus patellce : the patellar plexus is formed by communica- 
tions between the anterior branch of the internal cutaneous, 
branches of the middle and external cutaneous nerves, together 
with the patellar branch of the internal or long saphenous 
nerve. 

Deep or posterior part : which gives off 

Internal or long saphenous : accompanies, lying on outer side, 
femoral vessels as far as opening in adductor magnus, where 
it passes inwards beneath sartorius. Here it becomes sub- 
cutaneous, and is continued with the internal saphenous -vein 
along inner side of leg, behind inner border of tibia, and, pass- 
ing in front of inner ankle, is distributed on inner side of foot 
as far as great toe. In its course it gives off a branch to plexus 
under sartorius formed by obturator and internal cutaneous 
nerves, to patellar plexus, and below the knee to the integument 
on the anterior and inner surfaces of the leg. 

2lusadar.—To the rectus, which gives branch to hip- joint. 
To the vastus externus, which gives an articular branch to 
the knee-joint, and accompanies descending branch of the ex- 
ternal circumflex artery. To the vastus internus, which gives 
off an articular branch to the knee-joint, and accompanies the 
deep branch of the anastomotica magna artery. To crureus, 
twb or three, the internal one supplying suberureus and knee- 
joint. 

Sacejil nbeves, five in number : upper four pass through 
anterior sacral foramina, the 5th through the sacro- coccygeal 
foramen. The roots of origin form the cauda equina. Each 
nerve divides into anterior and posterior primary branches, 
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The iw^itnor jmmaru branches of the upper three nerves 
divide into internal and external branches, the former supplying 
the miiltifidus spinse, the latter the integument over sacrum, 
coccyx, and posterior gluteal region ; the two lower nerves 
supply filaments to integument over coccyx, the 5th comniuni- 
eating with the coccygeal. 

Coc'CYGEiL NERVE : this nerve divides into an anterior 
branch, which pierces sacro-sciatic ligament and coceygeus, 
supplies integument over coccyx, and communicates with the 
5 th sacral, forming part of ano-eoccygeal plexus ; mdsipotsierior, 
to supply coccyge^ integument. 

The Anterior Primary Branches decrease in size from 
above downwards. The upper four issue from the anterior 
sacral foramina, the 5th emerging between sacrum and coccyx. 
Each nerve communicates with the sympathetic. The first 
three and part of the 4th nerves enter the sacral plexus, whilst 
•the lower part of the 4th, the oth, and the coccygeal nerve 
form a small plexus, ano-coccygeaJ, which lies on the pelvic 
surface of the coccygeus. 

The ano-ooccygeal plexus : formed as described above. 
Branches : — 

Muscular to 

Coccygeus. 

Levator ani. 

Sphincter ani. 

Visceral. 

Vesical. 

Rectal. 

Vaginal (in female). 

Cutaneofus : to integument over coccyx. 

Note. — The pudic nerve is sometimes taken with this plexus, 
the whole being then described as the auo-pudendal plexus. 

The Sacral Plexus is formed by the lumbo-sacral cord, 
anterior primary branches of the upper three and part of the 4th 
sacral nerves. Lies on anterior surface of pyriformis, behind 
the sciatic and pudic arteries. 

Branches 

Muscular : To pyriformis, from 2nd ; 

To obturator internus and gemellus superior, from 
lumbo-sacral cord and Isfc, emerges from pelvis 
through great sacro-sciatic foramen, winds over 
ischial spine, passes in through small sacro- 
sciatic foramen to inner of muscle, having first 
supplied superior gemeillus. 

Toquadratus femoris and gemellus inferior, given 
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ofi below preceding, passes anterior to gemelli 
and obturator intemns tendon to anterior sur- 
face of qnadratus, giving on its way a branch to 
gemellus inferior, and an articular branch to the 
hip- joint. 

Superior gluteal : from lumbo-sacral cord and 1st sacral, 
passes out of great sacro-sciatic foramen, above the pyriformis, 
with the gluteal vessels ; divides into a superior branch, which 
passes between the two smaller glutei, supplying the medius, 
and inferior branch, supplying the gluteus minimus and the 
tensor vaginae femoris. 

Pudic : comes off from the 3rd and 4th nerves, passes out of 
great sacro-sciatic notch between pyriformis and coccygeus in- 
ternal to great sciatic nerve, winds over ischial spine, and re- 
enters pelvis through the small notch lying on inner side of 
pudic artery ; it then enters, with accompanying vessels, a 
sheath of the obturator fascia in the outer wall of the ischio- 
rectal fossa and divides into its three branches. 

Branches 

Inferior homorrJioidal : crosses ischio-rectal fossa to supply 
external sphincter, skin of anus; communicates with inferior 
pudendal of small sciatic and superficial perineal nerves. 

Perineal: largest terminal branch, accompanies perineal 
artery, and divides into 

Cutaneous or superficial perineal, two in number : the 
internal passes with superficial perineal artery either under 
or over the transverse perinsei to supply the scrotum ; the 
external gives a branch to the anus, and, piercing the deep 
layer of the superficial fascia, supphes the scrotum, joining the 
inferior hemorrhoidal. 

Muscular branches supply transversus perinsei, erector penis, 
ejaculator urine, sphincter and levator ani. 

Nerve to bulb : pierces ejaculator urine and supplies bulb. 

Dorsal nerve of the penis : accompanies pudic artery between 
the layers of the triangular ligament lying on the outer side of 
the artery, pierces the anterior layer of the ligament, and 
through the suspensory ligament to dorsum of penis, along 
which it runs as far as the glans, gives off many branches to 
supply the organ and compressor nrethrse, and joins branches of 
the sympathetic. In the female this nerve is distributed to 
the clitoris. 

Inferior gluteal ; from the lumbo-sacral cord, 1st and 2nd 
sacral nerves ; passes out of pelvis below the pyriformis, at the 
lower border of which it turns backwards, and, dividing into 
numerous branches, enters deep surface of gluteus maximus. 
Communicates near origin with the small sciatic. 
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Small sciatic : a cutaneous nerve to lower part of buttock 
and back of thigli ; it comes off from 2ad and 3rd sacral nerves. 
It passes below the pyriformis with, the sciatic artery, and runs 
down the back of the thigh beneath the gluteus maximus, and 
below this beneath the fascia lata, which it pierces in the 
popliteal space. 

Branches 

Internal cutaneous : to integument of upper and inner side of 
thigh ; one larger one, the infenor pudendal^ turns inwards 
over hamstrings, supplies scrotum, and joins a superficial peri' 
neal nerve. 

External cutaneous : winds round gluteus maximus, supplies 
the integument over lower part of buttock. 

Terminal : to integument of thigh, popliteal region, and calf 
of leg. 

GrEE.iT SCIATIC : the largest nerve in the body, and is the 
main continuation of the sacral plexus, lies in pelvis on pyri- 
formis. It passes out of pelvis below the pyriformis, and between 
the tuber ischii and great trochanter, resting upon the gemelli, 
obturator intemus quadratus, adductor minimus and magnus. It 
is at first external to the biceps, then between its two heads of 
origin, finally between it and semi-membranosus, is accompanied 
by the small sciatic nerve and sciatic artery, the latter supplying 
a branch to its substance (comes nervi ischiatici). Somewhere 
between the sacral plexus and lower part of the thigh, but 
generally about the middle, the nerve bifurcates into external 
and internal popliteal. 

Branches of the Trunk 

Articular : to hip-joint. 

Muscular: given off under biceps to semi-membranosus, 
semi-tendinosus, both heads of biceps, and to the inner part 
of adductor magnus. 

Internal poplite.al: larger terminal branch, passes along 
middle of popliteal space to lower border of popliteus, where it 
gets the name of posterior tibial ; it is at first superficial to and 
outside the artery, but at the bottom of the space, under the 
gastrocnemius, it crosses to the inner side. 

Branches 

Articular (2) : one accompanies the lower internal articular 
artery, the second the azygos. 

Muscular : to the gastrocnemius, one for each head, the 
outer one supplying also the plantaris. To the solem and to 
the popliteus ; the nerve to the latter turns round lower border 
of muscle and enters it upon its anterior surface. 

Tibial communicating : passes down leg between two beads 
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of the gastroenemras, pierces the deep fascia about middle of leg, 
there joining the peroneal communicating from the external 
popliteal, and is now known as the external or short saphenous 
nerve ; it then follows the course of the external saphenous vein 
round outer malleolus, and supplies integument of outer side of 
foot and little toe, communicating with the musculo- cutaneous 
on the dorsum. 

Posterior tibial (branch of internal popliteal) : begins at the 
lower border of the popliteus, and runs with the posterior tibial 
vessels to interval between the external malleolus and heel, 
where it divides into external and internal plantar. It is at first 
inside the artery, but afterwards gets to the outer side. 

Branches ; — 

Muscular : to soleus, tibialis posticus, flexor longus digitorum, 
and flexor longus hallueis, the latter accompanying the peroneal ■ 
artery. 

Plantar cutaneous: pierces internal annular ligament, to 
supply integument of heel and inner side of sole of foot, 

^ Internal plantar : larger terminal branch of the posterior 
tibial ; accompanies internal plantar artery along inner side of 
foot : the larger nerve thus accompanies the smaller artery. 
Corresponds in distribution to median nerve of hand. It passes 
between the abductor hallueis and flexor brevis digitorum to 
divide opposite the bases of the metatarsal bones into four 
branches, the outermost of which communicates with the 
external plantar. 

Branches : — 

Cutaneous : to sole of foot. 

Mtmular : to abductor haUucis and flexor brevis digitorum. 

Articular : to tarsal and metatarsal articulations. 

Digital (4) : the first supplies inner border of 1st toe and the 
flexor brevis hallueis, the 2nd supplies the opposite .sides of the 
1st and 2nd toes and the 1st lumbricalis, the 3rd supplies the 
opposite sides of the 2nd and 3rd toes and the 2nd lumbricalis, 
the 4th supplies the adjacent sides of the 3rd and 4th toes and 
joins a branch from the external plantar. 

External plantar -. passes across to outer side of foot with 
external plantar artery, supplying on its way the abductor 
minimi digit! and accessorius ; at the outer border of the latter 
muscle it divides into two branches : — 

Superficial : which divides into two digital nerve, s, one sup- 
plying the outer side of the little toe, the flexor brevis minimi 
digiti, and the two interossei of the 4th space ; the other supplies 
the adjacent sides of the 4th and 5th toes and communicates 
with the internal plantar. 
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Beep or mmcular: accompanies deep part of external plantar 
artery, supplying the adductor hallucis, transversus pedis, two 
outer lumbricales, interossei of inner three spaces, 

Extebnal popliteal or peroneal : passes across the popliteal 
space to the fibula : 1 inch below head of that bone it pierces 
the peroneus longus, and in that muscle divides into anterior 
tibial and musculo-cutaneous nerves. 

Branche.^ 

Articular (2) ; generally given off together, accompany 
superior and inferior external articular arteries. 

Cutaneous (2 or 3) : supply integument of back and outer 
side of leg as far as lower 3rd. 

Peroneal or fibular communicating : arises close to head of 
fibula and joins the tibial communicating the two forming 
the short saphenous nerve. 

Anterior tibial : passes to front of interosseous membrane 
to reach outer side of anterior tibial artery, with which it 
descends to the ankle-joint, where it bifurcates into an internal 
and external branch. 

Branches :~ 

Muscular: to tibialis anticus, extensor longus digitorum, 
peroneus tertius, and extensor proprius hallucis. 

Articular: sends a branch to knee, which accompanies 
anterior tibial recurrent artery to joint. 

External or tarsal: passes outwards beneath the extensor 
brevis digitorum and becomes ganglionic, supplies the extensor 
brevis, and the articulations of the tarsus and metatarsus. 

Internal : accompanies dorsal artery to 1st interosseous space, 
supplies opposite sides of 1st and 2nd toes, communicating 
with the musculo-cutaneous. 

Musculo-cutaneous ; supplies fibular muscles and dorsal 
integument of foot. It passes between peronei and the long 
extensor of toes, piercing deep fascia at lower 3rd of leg. 

Branches :— 

Muscular : to peroneus longus and peroneus brevis. 

Cutaneous : to lower part of leg. 

Internal: passes over ankle to inner side of 1st toe and 
adjacent .sides of 2nd and 3rd toes, communicates with internal 
.saphenous and anterior tibial nerves. 

External : supplies adjoining sides of 3rd, 4th, and r>th toes ; 
communicates with short saphenous. 
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SYMPATHETIC NERVES, 

The S3?mpathetic system consists of : 

1. The great gangliated cords. 

2. The prevertebral plexuses, and branches proceeding from 

them. 

3. Ganglia of union with cranial nerves — viz., ophthalmic, 

spheno-palatine, otic, and submaxillary. These have 
been described before with the 5 th nerve. 

The Great Gangliated Cords, 
two in number, extend the whole length of the vertebral 
column. They consist of ganglia, united by intervening cords, 
and are placed partly in front and partly by the side of the 
vertebrae. Above they are connected with two plexuses 
entering the cranium, and below they join together in a loop 
over the coccyx. The parts of the cords are named according 
to the region they occupy — viz., cervical, dorsal, lumbar, and 
sacral. The cervical portion has three ganglia, whilst in the 
rest of its extent each cord contains ganglia equal in number to 
the vertebrae. 

Each ganglion is connected with the anterior primary division 
of the corresponding spinal nerve by an afferent (white) filament, 
and an efferent (grey) connecting branch. The interganglionic 
cords are composed of white and grey fibres, the former being- 
continuous with the filaments from the spinal nerves. 

The cervical part of the gangliated cord lies behind the 
carotid sheath, just in front of the prevertebral muscles, and 
contains three ganglia. 

1. The Upper Cervical Ganglion lies on the rectus capitis 
anticus major behind carotid sheath, opposite the 2nd and 3rd 
cervical vertebrae. 

Branches : — 

Coniiectiiig : with 1st, 2nd, 3rd, and 4th cervical nerves. 

Connecting : with the ganglion of trunk and the ganglion of 
the root of the pneumogastric, with the hypoglossal, with the 
petrous ganglion of the glosso-pharyngeal. 

Ascending or carotid branch lies behind internal carotid 
artery, enters carotid canal, and divides into : — 

[a) External division : distributed to internal carotid ; 
communicates with tympanic branch of glosso- 
pharyngeal, and forms the carotid plexus. 

(?>) Internal division: distributed over internal carotid 
artery, thus communicating with the external divi- 
sion, and prolonged to form the cavernous plexus. 
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The carotid plexus lies on the outer side of the internal 
carotid artery at its 2 nd bend. 

Branches 

Connecting : to the 6 th nerve and Gasserian ganglion. 

The targe deep petrosal nerve passes from the plexus through 
the hiatus Fallopii, to join the large superficial petrosal nerve at 
the Vidian canal, the junction of the two forming the Vidian 
nerve. 

The small deep petrosal nerve passes backwards in a small 
canal in the processus cochleariformis, to join the tympanic 
plexus. 

The cavernous plexus lies below and to the inner side of last 
bend of the internal carotid artery. 

Branches : — 

Connecting : to the 3rd, 4th, and ophthalmic of 5th nerve. 
Ganglionic : the sympathetic root of the ophthalmic or lenti- 
cular ganglion passes into the orbit. It is generally joined to 
the branch of the 3rd nerve to the inferior oblique. 

PiUiitary : to that body. 

Pharyngeal nerves and plexus : the pharyngeal nerves are 
given off from the front of the. upper cervical ganglion, and 
pass forwards and downwards. They join with branches from 
the pneumogastric and glosso-pharyngeal nerves forming the 
pharyngeal plexus, which lies on the middle constrictor muscle. 
Branches from the plexus supply the constrictors, palato-glossus, 
palato-pharyngeus, and azygos uvulae muscles. 

The upper cardiac nerves; the right upper cardiac nerve 
comes off by two roots from the upper cervical ganglion. It 
passes downwards behind the carotid sheath, but in front of the 
lower thyroid artery and recurrent laryngeal nerve. It then 
goes either behind or in front of the subclavian .artery, and, 
coursing along the innominate, ends in the deep cardiac plexus 
behind the arch of the aorta. In the middle of the neck it 
communicates with the external laryngeal, lower down with 
the upper cardiac branches of the pneumogastric, in the thorax 
with the recurrent laryngeal, and with other sympathetic 
branches in its whole course. 

The left upper cardiac nerve has the same connections iir 
the neck as the right nerve. On entering the thorax, it passes 
with left carotid artery to the arch of the aorta, and joins the 
superficial cardiac plexus. 

Branches to Vessels. — Branches are given to the external 
carotid artery, which are prolonged to its branches. 

2. The Middle Cervical Ctanclion generally lies on the in- 
ferior thyroid artery, opposite the 6 th cervical vertebra. 
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Branches :~~ 

Coaneeting ; to the 5th and 6th cervical nerves. 

Thyroid : to the thyroid body, communicating with external 
and recurrent laryngeal nerves, and with the upper cardiac 
nerve from the superior ganglion. 

Middle or great cardiac nerve : on the right side passes in 
front or behind subclavian to the front of the trachea, and joins 
the deep cardiac plexus. Communicates in the neck with the 
upper cardiac and recurrent laryngeal nerves. On the left side 
it lies between the left carotid and left subclavian arteries, and 
joins the deep cardiac plexus. 

3. The Lower Cervical G-anolion lies between thetransverse 
process of the 7th cervical and the neck of the 1st rib, behind 
the vertebral artery, internal to the superior intercostal artery. 
Branches 

Connecting : to the 7th and 8th cervical nerves. 

lower cardiac nerve passes behind the subclavian artery, 
joins recurrent laryngeal, and enters the deep cardiac plexus. 

Branches to vessels : branches are given to form a plexus 
round the vertebral artery. 

The Thoracic Part of the g§.ngliated cord lies by the side of 
the vertebrae in a line corresponding to the heads of the ribs. 
The ganglia are usually twelve in number. 

Branches of the upper 6 ganglia are given off to the thoracic 
aorta, vertebrse, ligaments, and from the Brd and 4th to the 
posterior pulmonary plexus. 

Branches from the lower 6 ganglia : — 

The great splanchnic nerve : formed by the union of 
branches from the 6th, 7th, 8th, J^th, and 10th ganglia. It 
passes inwards over the bodies of the vertebrae, perforates the 
crus, and ends in the semilunar ganglion. 

The small splanchnic nerve comes from the 10th and llth 
ganglia, passes with the great splanchnic nerve, and ends in the 
solar plexus. 

The smallest splanchnic nerve comes from the 12th ganglion. 
It pierces the crus of the diaphragm, and ends in the renal 
plexus, and partly in the coeliac plexus. 

The Lumbar Part of the gangliated cord lies nearer the 
middle line than the thoracic. 

The ganglia gives off branches to the aorta, and other branches 
to form the hypogastric plexus. 

The Sacral Part of the gangliated cord is united with its 
opposite fellow at the lower end of the sacrum by a cord, in 
the middle of which there is sometimes found a coccygeal gang- 
lion nr ganglion impar. 
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Branohea are given from the ganglia to the pelvic plexus, 
and to the middle sacral plexus. 

The Pbevertebral Plexuses of the Sympathetic. 

The Oaebiag Plexus lies against the aorta and pulmonary 
artery. It is divided into two parts, superficial and deep. 

The superficial cardiac plexus lies in concavity of the arch 
of the aorta on the right of the ductus arteriosus. It is com- 
posed of the left upper cardiac nerve of the sympathetic, the 
lower cervical cardiac of the left vagiis nerve, and branches 
from the deep plexus. In the plexus is the small ganglion of 
Wrisherg. The plexus gives branches to the anterior pulmonary 
plexus of the left side, and ends in the right coronary plexus 
which accompanies the right coronary artery. 

The deep cardiac plexus lies between the arch of the aorta- 
and the trachea. It consists of right and left halves united by. 
branches. The right half lies almve the right branch ■ of the 
pulmonary artery ; the left half lies on the left of the trachea, 
close to the ductus arteriosus. 

Afferent branches 

a. All the cardiac branches from the cervical ganglion of 
the sympathetic, except the left upper nerve. 

h. All the cardiac of pneumogastric and recurrent laryn-. 
geal, except the lower cervical cardiac of the left 
vagus. 

Efferent branches from ’the right side join the superficial 
cardiac plexus bo form the right coronary plexus, and others are 
distributed to the right auricle. 

Efferent branches of the left side mostly end in the left 
coronary plexus, which accompanies the left coronary ' artery, 
and in the superficial cardiac plexus. 

The Solar Plexus is the largest prevertebral plexus. It 
lies behind the pancreas and inferior cava, in front of the aorta 
and crura of the diaphragm. It surrounds the origin of tho^ 
coeliac axis, extending laterally to the supra-renal bodies. It 
receives the large and small splanchnic nerves and part of the 
right pneumogastric. It contains several ganglia, and branches 
are given off from it to accompany the bloodvessels to the viscera, 
and to form secondary plexuses on those arteries. 

The semi-lunar ganglia, one in each half of the solar plexus, 
lie on the inner side of the supra-renal bodies, the left one lying 
behind cava. The great splanchnic nerve enters the upper 
end. 

The diaphragmatic or phrenic plexus accompanies the 
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arteries to the diaphragm. On the right side near the supra- 
renal body is the 'phrenic ganglion, connecting together the 
phrenic nerves of the spinal and sympathetic systems. 

The supra-renal plexus is derived from the solar plexus and 
the outer part of the semi-lunar ganglion. It is joined by 
branches of one of the splanchnic nerves. 

The renal plexus is derived from the semi-lunar ganglion, and 
partly from the solar and aortic ple.xuses, and the smallest 
splanchnic nerve. It lies along the renal artery, and contains 
numerous small ganglia. 

The spermatic plexus comes off from the renal and aortic 
plexuses. 

The coeliac plexus is derived from the solar plexus. It sur- 
rounds the coeliac axis, and subdivides into : — 

The coronary plexus accompanies coronary artery along the 
smaller curvature of the stomach, communicating with the 
pneumogastric nerves. 

The hepatic plexus accompanies hepatic artery into the sub- 
stance of the liver. Communicates with the left vagus, and 
the right supra-renal plexus. Gives off the cystic, p’yloTic, 
right gastro-epiploic and pancreatico-duodenal plexuses. 

The splenic plexus accompanies splenic artery to the spleen, 
and is joined by the right pneumogastric. It gives off the le/t 
gastro-epiploic and pancreatic plexuses. 

The superior mesenteric plexus accompanies superior mesen- 
teric artery. 

The aortic plexus lies on the anterior surface of the abdo- 
minal aorta. It gives off the inferior mesenteric and part of 
the spermatic plexuses. It ends in the hypogastric plexus. 

The Hypogastric Plexus lies between the two common iliac 
arterie.? ; it is formed by the terminations of the aortic plexus, 
together with branches from the lumbar ganglia. It divides 
below into two parts, which form the pelvic plexuses. 

The Pelvic Plexuses : two in number. Each is composed of 
a division of the hypogastric plexus, joined with some branches 
from the sacral nerves and ganglia. 

The following plexuses are derived from the pelvic plexuses • 

The hsemorrhoidal plexus to the rectum. 

The vesical plexus to the bladder, with secondary plexuses in 
the male to the vas deferens and to the vesicula seminalis. 

The prostatic plexus to the prostate gland, giving off the 
cavernous nerves of the penis. 

(The vagmal plexus to the vagina. 

The uterine plexus accompanying the uterine artery to the 
uterus.) 
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THE ORGANS OF DIGESTION. 

THE TEETH. 

Temporary teeth. ; the following is the dental formula for the 
temporary teeth, with the dates in months of their eruption 

Mo. Mo. Ca, In. In. In. In. Ca. Mo. Mo. 
f Upper ... 1 1 1 1 1 1 1 1 1 1 = 101 

\ - = 20 
'-Lower... 1 1 1 1 1 1 1 1 1 1 = 10-^ 

24 12 IS 9 r 7 9 18 12 24 months. 

Permanent teeth : Subjoined is the dental formula for the 
permanent teeth, with the date of their eruption. 


Wis. Mo. Mo. Bi. Bi. Ca. In. In. In. In. Ca. Bi. Bi.Mo.Mo.Wis. 


J Upper 1 

1 1 1 

1 1 1 

1 1 

1 1 

1 1 

1 1 1 = 

^ Lower 1 

1 1 1 

1 1 1 

1 1 

1 1 

1 1 

1 1 1 = 18-' 

18 

12 8 10 

9 11 8 

7 7 

S 11 

9 10 

0 12 18 years. 


THE TONGUE. 

The tongue occupies the floor of the mouth ; its base is con- 
nected with the hyoid bone, the epiglottis, the pillars of the 
soft palate, and with the pharynx ; along its inferior surface the 
genio-glossus runs from base to tip, connecting it to the lower 
jaw and hyoid bone. 

The mucous membrane on the under surface is smooth, 
forming a median fold, the frcmum lingua ; on the sides it is 
continuous with the mucous membrane of the mouth. On the 
dorsum there is a rapM along the middle line, which ends 
posteriorly in the foramtn ccecum. Posteriorly the epiglottis is 
connected to the tongue by three glosso-epiglottio folds, the 
middle one being called the frmnum epiglottidis. The anterior 
two-thirds of the dorsum of the tongue is covered with papiUse ; 
they are of three kinds : — 

The circimvallate papillae (seven to ten) form a row on each 
side at the back of the tongue, meeting in the middle line thus, 
A, in front of the foramen csecum. 

The fungiform papilla ; found principally at the apex and 
on the sides. 

The filiform papilla are numerous, and are arranged in rows 
parallel to the circumvallate, but towards the tip of the tongue 
their direction becomes more transverse. 

Taste huds, once supposed to be the organs of taste, are 
flask-shaped bodies found buried in the epithelium around the 
circumvallate papillae. 
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Glands : near the circunivallate papillse are found numerous 
mucous glands, known as the lingual glands. 

The Muscles of the Tongue.— The extrinsic muscles of the 
tongue are the hyo-glossus, genio-glossus, palato-glossus, and 
the stylo-glossus. These have been described {vide p. 30). 

The intrinsic muscles are entirely contained within the sub- 
stance of the tongue, and are as follows : — 

The superior lingualis : one on each side. Longitudinal 
fibres lying under the mucous membrane. It arises from the 
fr®mrm epiglottidis, and from the fascia along the middle line ; 
the fibres pass obliquely outwards, the anterior fibres being 
longitudinal, to the side of the tongue. 

The inferior lingualis (2) is a bundle of muscular fibres 
running along the under surface of the tongue from base to tip. 
It lies between the genio- and hyo-glossus muscles. It arises 
from the fascia at the base of the tongue, is joined anteriorly 
with some fibres of the stylo-glossus, and passes to the apex. 

The transversalis is a horizontal layer of muscular fibres 
between the superior and inferior linguales. The fibres spring 
from the septum and pass outwards to the sides of the tongue. 

The septum of the tongue is a vertical fibrous partition, 
extending, in the medullary portion, from the hyoid bone to the 
apex. 

Arteries: lingual, ascending palatine of facial, ascending 
pharyngeal. 

Iferves : lingual or gustatory to anterior two-thirds ; glosso- 
pharyngeal to side and posterior third ; hypoglossal to muscles. 

THE PALATE. 

The palate forms the roof of the mouth, and consists of two 
parts— the front being the hard palate, and the back the soft 
palate. 

The hard palate consists of the palatal] processes of the 
superior maxill© and palate-bones, together with the mucous 
membrane and the periosteum lining them. 

The soft palate, consisting of muscles, aponeurosis, vessels, 
nerves, etc., enclosed between two layers of mucous membrane, 
is attached in front to the posterior margin of the hard palate, 
the sides blending with the pharynx ; from the middle of the 
posterior edge the m%da projects, and from the bases of this 
arch, on each side, there are two folds of mucous membrane 
enclosing muscular fibres— the pillars, anterior and posterior, 
between which the ton^l lies. The narrowed passage between 
the anterior piUars, leading from the mouth to the pharynx, is 
called the isthmus faucnm. 
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The aponexiTom of the soft palate is attached to the posterior 
edge of the hard palate, is joined by the tendon of the tensor 
palati, and becomes lost between the muscles. 

Siructiire, of the. palate from before backwards : . 

1. Oral mucous membrane and mucous glands. 

2. Palato-glossus. 

3. Aponeurosis. 

4. Tensor palati. 

5. Anterior fibres of palato-pharyngeus. 
d. Levator palati. 

7. Azygos uvulae in middle line. 

8. Posterior fibres of the palato-pharyngeus. 

9. Mucous glands and pharyngeal mucous membrane. 

The tonsils occupy the recesses between the anterior and 

posterior pillars of the fauces. On the outer side of each is 
the superior constrictor, and beyond this the internal carotid 
artery. 


THE SALIVAEY GLANDS. 

The Parotid GljUstd is the largest, and lies between the meatus 
and mastoid process behind, and the ramus of the jaw in front. 
Anteriorly, it overlaps the binder part of the masseter. 


Boundaries 

ExternaVy, Above. 

Skin, Zygoma. 
Platysma. 

Cervical 

fascia. 


Below. 

Line from 
angle of 
jaw to 
mastoid 
process. 

Posterior 
belly of 
digastric. 


Anteriorly 
and Below. 
Stjlo-maxil- 
lary liga- 
ment. 


Behind. 

Ext. meatus. 
Mastoid pro- 
cess. 

Sterno -mas- 
toid. 


The deep surface is irregular, and is divided into three 
lobes : — 

The glenoid lobe fills up glenoid cavity behind Glaserian 
fissure. 

The pterygoid lobe passes forwards internal to the ramus of 
the jaw between the external and internal pterygoid muscles.^ 

The carotid lobe surrounds the styloid process, and lies 
between the external and internal carotid artery. 

The socia parotidis is a separate lobe projecting from the 
anterior surface. 
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Connections of the Soda 
Above. Below. 

Zygoma. Duct. 

Supra-maxillary of 
facial nerve. 


Internally. 
Masseter. 
Transverse facial 
artery. 


The dnet (Stenson’s) is 2^ inches long ; comes off from the 
anterior surface. Its opening in the mouth is opposite the 2nd 
upper molar tooth. 

Conroe of the duct : line from bottom of lobule of ear to 
middle of upper lip. The transverse facial artery lies above the 
duct, and the buccal branches of the 7th nerve below. 

The parotid gland is traversed by : — 


Arteries. 
External carotid. 
Posterior auricular. 
Internal maxillary. 
Temporal. 
Transverse facial. 


Veins. 

Internal maxillary. 

Temporal. 

Temporo-maxillary. 


Herves. 

Facial. 

Auriculo-temporal. 
Facial of great auri- 
cular. 


Herve supply of gland : sympathetic and glosso -pharyngeal. 
The latter branch may be traced as follows : The tympanic 
(Jacobson) branch gives off small superficial petrosal, which 
passes through otic ganglion and joins the auriculo-temporal 
trunk, thus supplying the gland. 

The Submaxillaby Gland lies under cover of the body of 
the lower jaw. 

Superficial lobe : separated by stylo-maxillary ligament from 
parotid, grooved above and behind by facial artery. 

Lies upon. Superficial Coverings. Below. 

Mylo-hyoid. Platysma, Anterior belly of 

Stylo-hyoid. Deep fascia. digastric. 

Facial vein. 

Deep lobe *. passes with duct between mylo-hyoid and hyo- 
glossus. 

The duct of Wharton : passes with deep lobe of gland behind 
mylo-hyoid, resting on the hyo-glossus. At first the lingual 
nerve lies above the duct and the hypoglossal below, but the duct 
gets above the nerve, as the former passes upwards and forwards 
to open on the papilla by the side of the freenum linguee. 

JSferves ; sympathetic, and chorda tympani through sub- 
maxillary ganglion. 
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The Sublingual Gland occupies the sublingual fossa of 
lower jaw, lies under mucous membrane of floor of mouth, 
having its anterior extrenaity close to the frffiuum. Below is 
the mylo-hyoid, and internally is the genio-glossus. 

Ducts of Eivini (IS to 20) : open separately in the floor cf 
the mouth. One larger one from the posterior part opens into 
or by the side of Wharton’s duct, and is called the duct of 
Bartholin. 

Nerves: sympathetic, and from chorda tympani through 
submaxillary ganglion. 

THE PHARYNX. 

The Pharynx is an oval musculo-membranous bag lying behind 
the nose, mouth, and larynx. It is about 4| inches long, and ex- 
tends from the base of the skull to the lower border of the ciicoid 
cartilage in front, and to the .oth cervical vertebra behind. It is 
widest opposite the hyoid bone. Behind, it is separated by a 
prevertebral layer of the deep cervical fascia from the longus 
colli and recti capitis antici muscles. Below, it is continuous 
with the oesophagus. 

Attachments 

Above : under surface of body of sphenoid, under surface 
of petrous of temporal. 

In front : internal pterygoid plate, pterygo-maxillary liga- 
ment, lower jaw, base of tongue, cornua of hyoid bone, and 
stylo-hyoid ligament ; thyroid and cricoid cartilages, correspond- 
ing to attachments of constrictor muscles. 

Connections : — 

Laterally, Behind. Below, 

Styloid process, Longus colli. (Esophagus. 

Stylo-hyoid, ^ . Eecti capitis 

Stylo-pharyngeus. antici. 

Stylo-thyroid. -'1 

Pterygoid. 5 

Sterno-hyoid. J 

Internal and common 
carotid arteries. 

Internal jugular vein. 

Glosso-pharyngeal.'l . 

Pneumogastric. $ 

Sympathetic. - § 

Spinal accessory. ^ 

Hypoglossal, J 

Thyroid gland. 


12 



i 82 


THE POCKET GRAY. 


Musde& : inferior, middle and superior constrictors, stylo- 
pharyngeus, palato-pharyngeus, salpingo-pharyngeus. (tide 
pp. 30, 31.) 

Arteries: Ascending pharyngeal ; pterygo-palatine; descend- 
ing palatine ; superior t%roid. 

Openings : the posterior nans (2), placed in the upper part of 
the anterior wall ; Eustachian tubes (2), open one on each side 
at the upper part ; the mouth, situated just below the posterior 
nates ; the laryngeal and oesophageal openings. 

The pharyngeal aponeurosis forms the base of the walls of 
the pharynx, lying between the mucous membrane and the 
muscles. It is strong above, hut thin below. It is attached 
above to the body of the sphenoid and petrous portion of the 
temporal, being strengthened in the middle line by a process of 
fascia attached to the pharyngeal tubercle on the basilar part 
of the occipital bone. Inferiorlyit becomes lost between the 
muscular and mucous strata. 


THE (ESOPHAGUS. 

The oesophagus extends from pharynx to stomach, and is 9 inche.s 
long. It begins at the lower border of cricoid cartilage opposite 
the nth cervical vertebra, and ends opposite the 10th dorsal. 
Course and relations : — 

In the neck : passes downwards and to the left. 

In front. Behind. Left side. Right side. 

Trachea. Vertebrse. Left inferior Right carotid. 

Thyroid gland. Left longus thyroid. Right inferior 
Left inferior laryn- colli muscle. Left carotid. laryngeal, 

geal nerve. Thoracic 

duct. 

Left sub- 
clavian. 


In the chest .— the superior mediastinum : passes down- 
wards to the right to reach middle line opposite 5th dorsal 
vertebra. 


In front. 

Left carotid. 
Bifurcation of 
trachea. 

Left bronchus. 
Right pulmonary 
artery. 


Behind. Left side. 
Vertebrae. Left sub- 

Thoracic clavian. 

duct. Left pneu- 

Vena azy- mogastric. 

gos. Leftpleura. 

Upperright Arch of 

intercostal, aorta, 


Right side. 
Trachea. 

Right pleura. 
Vena azygos 
major, 
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In the. pofilmor mediastimim : passes forwards and down- 
wards to the left, with the two pnenmogastrics, which form a 
plexus ; the left nerve is rather anterior, and the right is more 
posterior. 

In front. Behind. Left. 

Pericardium and Vertebra. Aorta, 

left auricle. Right intercostal Left pleura, 

vessels. 

Aorta (below). 

In the abdomen : passes through oesophageal opening in 
diaphragm opposite the 9th dorsal vertebra, to end at the 
cardiac opening of the stomach opposite the 10th dorsal 
vertebra, 

THE STOMACH. 

Form : conical, with base or fundus to left side ; the upper 
border is concave, and is called the les.Her curvature ; the 
lower border is convex, and is named the greater curvature. 
The left' extremity is known as the eanliac end, and the right 
or small end is termed the pyloric extremity. 

Position : occupies left hypochondriac and epigastric regions. 

Orifices: cardiac, at the left end, communicating with the 
oesophagus ; pyloric, at the right extremity, passing into the 
duodenum. 

Dimensions: 10 to 12 inches long ; 4 to 5 inches in diameter 
at widest part. 

Connections : — 

Left or cardiac end : fixed by oesophagus and gastro-phrenic 
ligament to diaphragm, lying beneath the ribs, and connected 
wdth the spleen by the gastro-splenic omentum. 

Right or pyloric end : reaches gall-bladder, touching under 
part of left lobe of liver. 

Anterior suiface is in contact with, from left to right, dia- 
phragm, abdominal parietes (epigastric region), under surface 
of left lobe of liver. 

Posterior surface is connected with pancreas, crura of dia- 
phragm, aorta,, vena cava, solar plexus. 

Superior border : attached to liver by small omentum. 

Inferior border : gives attachment to great omentum. 

Arteries. — Coronary and superior pyloric run along lesser 
curvature ; right and left gastro-epiploic, along inferior or 
greater curvature ; vasa brevia, from the splenic to fundus. 

Nerves.— pneumogastric, to posterior surface; left 
pne.umogastrie, to anterior surface ; sympathetic, from the solar 
plexus to both surfaces. 
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THE SMALL INTESTINES. 

THE DUODENUM. 

Length : 8 to 10 inches. 

Shape : horse-shoe, Tvith the convexity to the right side, the 
concavity enclosing the head of the pancreas. 

Position : occupies right hypochondriac and epigastric regions. 

Has no mesentery, and only partially invested % peritoneum. 

Divided into three parts : superior transverse, vertical, and 
inferior transverse. 

Connections 

Superior transverse part : 2 inches long ; directed from 
pylorus upwards and backwards to the right, reaching the neck 
of the gall-bladder. 

In front. Liver, gall-bladder. 

Behind. Bile-duct, vena portse, hepatic artery, gastro-duodenal 
artery. 

Below. Head of pancreas. 

Vertical part : 3 inches long ; passes from opposite neck of 
gall-bladder down to 3rd lumbar vertebra. Ducts of liver and 
pancreas enter this part. 

In front. Hepatic flexure of colon. 

Behind. Right kidney, supra-renal capsule, renal vessels, and 
vena cava. 

Inner side. Head of pancreas, common bile-duct, and pan- 
creatic duct. 

Inferior transverse part : about 5 inches long ; passes from 
right to left across spine, ascending from 3rd to 2nd lumbar 
vertebra, ends in jejunum on left side of spinal column ; lies 
between layers of transverse meso-colon. 

In front. Superior mesenteric vessels and plexus of nerves, 

Behind. Aorta, vena cava, crura of diaphragm. 

Above. Pancreas. 

Aeteries. — ^Pyloric, and pancreatico-duodenal of hepatic, in- 
ferior pancreatico-duodenal of superior mesenteric. 

Nerves, from solar plexus. 

THE JEJUNUM. 

The jejunum occupies of the rest of the small intestines ; 
commencing on the left side of the 2nd lumbar vertebra, it 
terminates in the ileum ; it is wider, and its coats are thicker, 
more vascular, and of a deeper colour than the ileum. 
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THE ILEUlf. 


The ileum consists of the remaining of the small intestines, 
and terminates in the right iliac fossa by opening into the 

CEBCUm. 

The following characteristics will serve to distinguish the 
three parts of the small intestines ; — 


Duodenum. 
The largest part. 
Thickest coats. 
Brunner’s glands. 
Valvulse conniven- 
tes. 

No mesentery. 


Jejunum. 

More vascular than 
ileum. 

Valvulse conniven- 
tes. 

Villi, well marked. 


Ileum. 

Villi, small 
Valvulse conniven- 
tes, not present 
or only slightly. 
Peyer’s patches. 


THE LARGE INTESTINE. 

Extent : from the ileum to the anus. 

Length .* 5 or 6 feet. 

Gharacteristic^.—liuvget size, more fixed than the small in- 
testine ; has appendices epiploicse. The longitudinal muscular 
fibres are arranged in three bands, which being shorter than the 
other coats, cause sacculation. 

The caecum is a dilated pouch in which the large intestine 
commences, situated in the right iliac fossa, and covered by 
peritoneum ; at the lower, inner, and back part, and generally 
attached by a mesentery to the caecum, is the appendix vermi- 
formis, a blind tubular projection, about 3 inches long, and 
about the size of a large quill. 

The Ueo-ccecal valve lies on the inner side of the caecum ,* is 
formed by the two inner coats of the ileum passing through the 
wall of the cmcum. The upper fold is horizontal, and called the 
ileo-colic. The lower is vertical, and termed the ileo-caecal. The 
ridge on either side is called the frcenum. 

The COLON is divided into ascending, transverse, descending, 
and sigmoid fiexure. 

The ascending colon extends from the cKCum to the under 
surface of the liver to the right of the gall-bladder, where it 
turns to the left, forming the hepatic jiexure. It lies in the 
right iliac and right hypochondriac region. The peritoneum 
covers the anterior and lateral surfaces. 

Relations. — In front. The convolutions of the ileum. 

Behind. Iliacus, quadratus lumborum, outer side of right 
kidney. 



iS6 THE POCKET GRAY. 

The transverse colon passes from right to left, from the gall- 
bladder to the spleen. It forms an arch, convex anteriorly : the 
tmnsi'erse arch of the colon. It is entirely surrounded by 
peritoneum, which is attached posteriorly to the spine, forming 
the ineso-colon. 

Relations.— Above. Liver, gall-bladder, large curvature of 
stomach, lower end of spleen. 

Below. Small intestines. 

Anteriorly. Anterior layers of great omentum, parietes. 

Posterior'ly. Eight kidney, 2nd part of duodenum, transverse 
meso-colon. 

The descending colon passes from the end of the transverse 
colon by a bend, the splenic Jiexure. Between the splenic 
flexure and the diaphragm, opposite the 10th rib, is a fold of 
the peritoneum, the costo-eolic ligament, which slings up the 
spleen. The gut then passes downwards to the iliac fossa, end- 
ing in the sigmoid flexure. The peritoneum invests its anterior 
and lateral surfaces. 

Relations.— Behind. Left crus, left kidney, quadratus lum- 
borum. 

In front. Part of stomach. 

Inner side. Outer border of left kidney. 

The sigmoid flexure is placed in the left iliac fossa ; it com- 
mences at the margin of the crista ilii, curves like an S, and 
ends in the rectum opposite the left sacro-iliac articulation. It 
is attached by meso-colon to the iliac fossa. 

The EECTUM e.xtends from the sigmoid flexure to the anus 
(8 inches long). It is not sacculated, like the rest of the large 
intestine. It is divided into three parts ; 

The 1st part 

Extent. —Prom the left sacro-iliac articulation to the middle 
of the 3rd piece of the sacrum (4 inches long). 

isle/aiioTzs.— -Completely surrounded by peritoneum, and at- 
tached to the sacrum by meso-recttmi. 

Behind. Pyriformis, sacral plexus. 

Left side. Left ureter and branches of left internal iliac vessels. 

In front. Posterior surface of the bladder (male), posterior 
surface of uterus (female). 

The 2nd part : — 

Extent.— Exom the ending of the 1st part to the tip of the 
coccyx (3 inches long). 

Relations.— It has peritoneum on the upper part of anterior 
surface only. 

In front. Triangular part at base of bladder, vesiculse 
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seminales, vasa deferentia, under surface of prostate (male), 
posterior wall of vagina (female). 

Laterally. Coecygeus. 

The ' 3 rd part 

Extent— Yvom the tip of the coccyx to aims (1 inch long). 

Relations .— no peritoneum. 

In front. Fore part of prostate, membranous part of the 
urethra, bulb of corpus spongiosum (male), posterior wall of 
vagina (female). 

Laterally^ and behind. Levatores ani, which, uniting, support 
it as in a sling. 

THE UVEB. 

*?iV«aiiow.— Right hypochondriac and epigastric regions. 

Average imight . — Three to four pounds. 

Upper surface. Convex, covered by peritoneum ; above is the 
diaphragm. It is divided into two unequal lobes (right and 
left) by a fold of peritoneum, called the suspensory or broad 
ligament. 

Under surface. Concave, and is connected with the stomach, 
duodenum, hepatic flexure, right kidney, and right supra-renal 
body, covered with peritoneum, except where gall-bladder is 
attached ; and at the portal fissure, which gives attachment to 
the lesser omentum. 

Posterior border. Connected to diaphragm by the coronary 
ligament ; is broad and round. Connected with crura and under 
surface of diaphragm by coronary ligament. Aorta and vena 
cava lie behind. 

Anterior border. Sharp and free, and marked by a notch 
opposite the attachment of the suspensory ligament. 

The LiGAMExVTS are five in number; four are composed of 
peritoneum, and are : — 

The suspensory, falciform, or broad ligament, sickle-shaped, 
with the base forward. It is attached above to the diaphragm, 
extending on to the sheath of rectus as far as the umbilicus, and 
below from the notch in front, to the posterior edge of the liver. 
The posterior edge encloses the round ligament. 

The lateral ligaments, right and left, extend from the sides 
of the diaphragm to the posterior border of the liver. 

The coronary ligament is continuous with the lateral 
ligaments, and attaches the posterior margin of the liver to the 
diaphragm. 

The round ligament is the obliterated umbilical vein and 
ductus venosus contained within the posterior or free edge of 
the suspensory ligament. 



l88 


THE POCKET GRAY, 


PlSSUKES 

The longitudinal fissure is occupied by the round ligament, 
and divides the body into right and left lobes ; it is separated, 
into two parts by its union with the transverse fissure. 

The anterior part or umbilical fissure contains the remains 
of the umbilical vein, and lies between the left lobe and the 
lobus quadratus. The ’posterior part or fissure of the ductus 
venosus lies between the left lobe and the lobus Spigelii, and 
contains the remains of the ductus venosus. 

The transverse or portal fissure is placed at right angles to 
the longitudinal fissure, between the lobus quadratus and the 
lobus Spigelii, and lodg-es the hepatic duct, artery, and portal 
vein, nerves and lymphatics. The artery lies on the left and 
in front ; the duct on the right and in front ; the vein 
behind. 

The fissure for the vena cava is placed obliquely at the pos- 
terior margin of the liver, behind the gall-bladder, lying between 
the right lobe and the lobus Spigelii, and separated from the 
transverse fissure by the lobus caudatus. The hepatic veins 
enter the vena cava at the bo* tom of this fissure. 

Lobes 

Bight and left lobes are separated from each other by the 
umbilical fissure on the under surface, and posteriorly by the 
fissure of the ductus venosus. The right is the larger, and 
contains the transverse fissure and fissure for the vena cava ; is 
subdivided into the three following lobes 

The lobus quadratus ; bounded by the umbilical and trans- 
verse fissures and the fossa of the gall-bladder. 

The lobus Spigelii is the projection between fissures for the 
vena cava and ductus venosus, behind the transverse fissure. 

The lobus caudatus connects the preceding lobe with the 
main mass of the right lobe, and lies behind the transverse 
fissure. 

Tossa 

The fossa for the gall-bladder lies on the under surface of 
the right lobe, parallel to the umbilical fissure, and separates 
the quadrate lobe from the main mass of the right lobe. 

THE GALL-BLADDEE 

is a conical bag placed in a fossa on the under surface of the 
right lobe of the liver. Its upper surface is attached to the 
liver, and its fundus and posterior surfaces are invested by 
peritoneum reflected from the adjacent surface of the liver. 
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Rdatiom,~ThQ body is in relation in front, with the liver, 
the 1st part of duodenum, the pylorus, and the hepatic flexure 
of colon. The fundus is in contact with the parietes opposite 
the 10th costal cartilage. ■ 

THE BILE-DUCTS. 

The hepatic duct, formed by union of ducts from right and 
left lobes, issues from the liver at the bottom of the transverse 
fissure. It passes downwards and to the right in the layers of 
gastro-hepatic omentum, having the vena porta behind, and the 
hepatic artery on the left. It joins the cystic duct, the two 
forming the common bile-duct. 

The cystic duct passes from the neck of the gall-bladder 
downwards, backwards and to the left, to join the preceding. 

The ductus communis choledochus or common hile-dluct is 
the result of the union of the hepatic and cystic duct^ It 
passes behind the Isb part of the duodenum, in front of the 
vena portfe, with the hepatic artery on the left, between the 
layers of the gastro-hepatic omentum, and, passing between the 
pancreas and 2nd part of the duodenum, enters the small in- 
testine obliquely, a little below the middle of the descending 
part of the duodenum by an opening common to it and the 
pancreatic duct. 

The hepatic artery from the coeliac axis enters the transverse 
fissure and divides into two branches for the right and left 
lobes. 

The portal vein, having the hepatic artery on the left and in 
front, and the common bile-duct on the right, ascends between 
the layers of the gastro-hepatic omentum, in front of the foramen 
of Winslow, to the transverse fissure. The vessels, accompanied 
by nerves and lymphatics, are surrounded by areolar tissue, the 
capsule of Glisson, which passes with them into the liver. 

The hepatic veins pass out of the liver at the bottom of the 
fissure of the vena cava, immediately joining that vessel, 

THE PANCEEAS. 

Length .* 6 to 8 inches, 

Posl^^ow.-— Placed in the epigastric and both hypochondriac 
regions, directed transversely across posterior wall of abdomen. 

Connectio7is : — 

Infro7it. Stomach and small omentum. 

Behind. Aorta, vena cava, mesenteric vessels, crura of dia- 
phragm, splenic vein, commencement of vena portse, lefb 
kidney, left supra-renal body and left renal vessels. 
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horde/r. From right to left : Ist part of duodenum and 
hepatic artery, eceliac axis, splenic vessels. 

Lower loriUr. From right to left ; 3rd part of duodenum, 
superior mesenteric vessels, inferior mesenteric vein. 

Left end or tail. Touches lower part of anterior surface of 
spleen. 

Right end or head. Embraced by duodenum, partly separated, 
behind by bile-duct, and in front by pancreatico-duodenal 
arteries. 

Duct (canal of Wirsung) : extends transversely from left to 
right, opens into 2nd part of the duodenum in common with the 
ductus communis choledochus. 

Arteries ; splenic, panpreatico - duodenal of hepatic, and 
superior mesenteric. 

Veins : open into splenic and superior mesenteric. 

Nerves : from the solar plexus. 

THE SPLEEN 

is of an oblong, flattened form, the external surface being con- 
vex ; on the inner surface is a vertical ridge dividing h into two 
parts, the posterior of which is applied to the outer surface of 
the left kidney, whilst the anterior one receives the tail of the 
pancreas, and lies against the cardiac end of the stomach. 
Near this ridge is a fissure, the Mlm, where the vessels enter. 
The anterior border is notched, and the lower end is pointed, 
and rests on the costo-colic ligament {vide p. 186), situated in 
the left hypochondriac region. It is covered by peritoneum, 
except at the hilus, where it passes forwards and inwards in a 
double line enclosing the vessels, as the gastro-splenic omentum, 
to the cardiac end of the stomach. 

Relations. — Externally. Diaphragm, which separates it from 
the 9th, loth, and 11th left ribs. 

Internally. In front of the hilus. Cardiac end of stomach. 
Behind the hilus. Left crus, left supra-renal body. Belova the 
hilus. Tail of pancreas. 

Above. Connected by suspensory ligament to the diaphragm. 

Below. Costo-colic ligament and splenic flexure. Posterior 
margin. Left kidney. 

Arteries : Splenic. 

Nerves : Branches from solar plexus of the sympathetic. 

THE PERITONEUM. 

The peritoneum is the serous membrane of the abdominal 
cavity. It consists of a jparietal layer lining the abdominal and 
pelvic walls, and a visceral layer reflected more or less over the 
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contained organs. In the male it is a closed sac, but in the female 
the free extremities of the Fallopian tubes open into the cavity. 
The continuity of the peritoneum may be traced in the follow- 
ing manner. 

Commencing at the middle line, the peritoneum lines the 
right half of the abdominal wall, as far as the lumbar region, 
where it entirely surrounds the head of the cmcum and vermi- 
form appendix. It only invests the front and sides of the ascend- 
ing colon, though occasionally the whole circumference of the 
gut is enclosed, a meso-eolou being then formed- The peri- 
toneum then passes inwards, covering the lower part of the 
anterior surface of the right kidney, the front of the 3rd part of 
duodenum, and goes downward over the front of the vessels of 
the small intestines, encloses the small intestines, and is re- 
flected upwards on the posterior surface of the vessels to the 
spine, thus forming the mesentery. From the spine it may be 
traced outwards over the lower part of the anterior surface of 
the left kidney to the descending colon and sigmoid flexure, and 
thence on to the abdominal parietes to the middle line. The 
descending colon is invested in a similar manner to the ascend- 
ing, but the sigmoid flexure is completely surrounded, the 
sigmoid meso-colon being formed, which is attached to the fascia 
of the iliac fossa. 

The peritoneum in the pehus is continuous with that of the 
abdominal cavity. It encloses completely the 1st part of the 
rectum, and forms the meso-rectum. It is applied to the front 
and sides, and lower down to the front only of the 2nd part of 
the rectum, whence it is reflected in the male on to the base and 
upper part of the bladder, forming the recto-vesical pouch ; which 
is bounded on each side by the peritoneum reflected forwards 
from the sides of the 2nd part of the rectum over the obliterated 
hypogastric artery and ureter, and forming the posterior false 
ligament of the bladder. 

From the apex of the bladder the peritoneum passes upwards 
on to the anterior abdominal wall, enclosing the remains of the 
urachus and constituting the anterior false ligament of the 
bladder ; whilst laterally it is reflected from the bladder along 
the line of the obliterated hypogastric artery to the iliac fossa, 
forming the lateral false ligaments of that viscus. Where the 
obliterated hypogastric artery pass&s between the abdominal 
wall and the side of the bladder it raises the peritoneum into a 
fold, which separates two shallow fossae, the internal and external 
inguinal pouches, which correspond respectively to the internal 
and external abdominal rings. 

In the female the peritoneum is reflected from the sides and 
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front of tlie 2nd part of the rectum to the upper part of the pos- 
terior wall of the vagina, and thence over posterior, upper, and 
anterior surfaces of the uterus to the bladder. Between the 
uterus and rectum is the recto-vaginal or Douglas's pouch, cor- 
responding to the recto-vesical pouch in the male. The peritoneum 
passes off from the sides of the uterus laterally to the pelvis, 
forming the Iroad ligaments, in the upper border of which folds 
the Ballopian tubes run, the peritoneum being continuous with 
their open fimbriated extremities. 

In the upper part of the abdomen the peritoneum is attached 
to the under surface of the diaphragm as far backwards as the 
posterior surface of the liver, and the oesophageal opening of the 
stomach. It is then reflected forwards on the upper surface of 
the liver, forming the ligaments of that organ ; and passing round 
the anterior border it is applied to the under surface as far as the 
transverse fissure, where, meeting a peritoneal layer from the pos- 
terior surface (from the smaller sac), the two pass across to the 
stomach to form the small or gastro-hepatic omentum. Tracing 
it to the right from the longitudinal fissure, it invests the gall- 
bladder, under surface of the right lobe, and the front of the 2nd 
part of the duodenum, passing to the anterior surface of the right 
kidney, where it becomes continuous with the part already traced. 
To the left of the longitudinal fissure the peritoneum covers the 
left lobe of the liver, and is reflected over the front and left side 
of the oesophagus to the front of the cardiac end of the stomach, 
whence it passes off to invest the spleen, forming a reduplicature, 
the gastro-splenic omentum, and is continued over the surface 
of the right kidney, forming the posterior layer of the lieno- 
renal ligament, and descending colon to join the part already 
described. 

Between the liver, stomach, and transverse colon is a second 
peritoneal sac, which communicates with the larger peritoneal 
cavity through the foramen of Winslow. To understand the 
disposition of the layers one has only to imagine the smaller sac 
to have been invaginated through the foramen of Winslow in- 
wards and behind the stomach, and the arrangement becomes 
clear. 


The hvo sacs traced vertically, 

Brom transverse fissure of liver, two layers pass : — 

To small curvature of stomach. 

Two layers separate, one passing in front and the other 
behind stomach, thus enclosing it. 

J oin together at great curvature, forming anterior layers great 
omentum. 
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Pass down in front of and beyond transverse colon. 

Bend upwards and backwards, and separate to enclose trans- 
verse colon ; continue together to the posterior abdominal wall, 
until opposite the lower border of the pancreas, where they 
part, one layer passing upwards, and the other downwards. 

The ascending layer passes : — 

In front of pancreas and posterior part of diaphragm. 

Then on to posterior surface of liver to the transverse fissure. 

The descending layer passes 

Along superior mesenteric vessels, round jejunum and ileum, 
and back to spine, forming mesentery. 

Downwards in front of spine, lower part of aorta and sacral 
promontory. 

Over upper part of rectum, forming meso-rectum. 

Forwards. 

Male,— To bladder, forming recto-vesical pouch and pos- 
terior false ligaments. 

Female.— To vagina and uterus, forming posterior ligaments 
of uterus and recto- vaginal pouch. Then over uterus to 
bladder, forming utero- vesical pouch and posterior vesical 
ligaments. 

Over bladder to anterior abdominal wall, covering urachus 
and obliterated hypogastric arteries as far as umbilicus. 

Over under surface of diaphragm. 

Beflected over upper surface of liver. 

Bound anterior border of liver to under surface as far as 
transverse fissure. 

The two sacs traced horizontally, at the level of the foramen 
of Winslow. 

From falciform ligament of liver 

Over anterior abdominal wall and diaphragm. 

Over outer part of left kidney. 

Keflected outwards behind splenic vessels to spleen, forming 
posterior layer of lieno-renal ligament. 

Over spleen as far as hilum. 

To stomach, forming outer layer of gastro-splenic omentum. 

Over anterior wall of stomach into anterior layer of gastro- 
hepatic omentum. 

Turns round hepatic artery, forming anterior edge of foramen 
of Winslow (here the smaller sac commences). 

Passing from right to left : — 

Forms posterior layer of small omentum. 

Over posterior surface of stomach. 

Forms inner layer of gastrq-splen’c omentum. 
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Forms anterior ]a 3 ’er of lieno-renal ligament. 

Passing now from left to right : — 

Continues over left kidney, aorta, and vena cava, here forming 
posterior boundary of foramen of Winslow (here smaller sac 
ends, and large sac again commences). 

Over right kidney to liver. 

Over under-surface of liver to left border, round which it 
may be traced over anterior surface, to falciform ligaments, 

SYNOPSIS OF PBOCESSES OP THE PEEITONEUM. 

Omenta— folds connected with the stomach. ' 

iSmaU or GmtroTiepatic Omentum . — ^From transverse fissure 
of liver to small curvature of stomach and 1st part of duodenum. 
Right border free, forming anterior boundary of foramen of 
Winslow. 

Large or Qastro<olic Formed, as shown above, 

by the passing downwards and then folding upwards of the two 
layers passing from stomach, and thus encloses the lower part 
of the cavity of the smaller sac of the peritoneum, 

Q astro-splenic Omentum .— from great cul-de-sac of 
stomach to bilum of spleen, and contains the splenic vessels 
between its layers. Below it is continuous with the large 
omentum. 

Mesenteries — folds connecting intestine to posterior ab- 
dominal wall. 

The ITesentery , — Attached behind to left side of 2nd lumbar 
vertebra, passing alocg vertebra to right sacro-iliac synchon- 
drosis. Contains superior mesenteric vessels, jejunum and 
ileum between its layers. The upper layer is continuous with 
inferior layer of transverse meso-colon, the lower layer with 
meso-CEecum. 

Meso-ccecum . — Very short. 

Ascending Meso-colon , — Often absent, and very short when 
present. 

Ti'ansverse Meso-colon.— PoTmedi by junction of two ascend- 
ing layers of great omentum after they have enclosed transverse 
meso-colon ; at the attachment to the spine the two layers 
separate, as explained, into ascending and descending layers. 

Descending ifeso-cofo??.— More frequently absent than as- 
cending meso-colon. 

Sigmoid Meso-colon . — A long process attached to brim of 
pelvis. 

Passes from front of sacrum to upper part of 

rectum, 
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Ligaments. — The peritoneum, .os explained, is reflected from 
the abdominal walls to viscera, forming ligaments. 

■ Ligaments of the Liver : — 

Snspensorg or Falciform. — Sickle-shaped fold passing from 
anterior abdominal wall to upper surface of liver. The anterior 
free border contains obliterated umbilical vein or round liga- 
ment. 

Coronary — Connects right lobe to diaphragm ; consists of 
two layers, the anterior being derived from greater sac, and the 
posterior from lesser sac. 

Lateral (2).— These are the right and left ends of the coronary 
ligament. 

Ligaments [False) of the Bladder 

, Posterior False. Ligaments ( 2 ).— The edges of the recto- 
vesical pouch. 

Lateral False Ligaments (2). — Reflection from sides of 
l}ladder. 

Superior False Ligament. — Reflection from bladder to anterior 
abdominal wall. 

Ligaments of the Uterus 

Broad Ligaments ( 2 ). — Pass from side of uterus to pelvis. 
The upper margin contains the round ligament ; Fallopian tube 
and ovary between its folds. 

Anterior Ligaments ( 2 ). — Margins of utero-vesieal pouch. 

Posterior Ligaments (2). — Margins of recto-vaginal pouch. 

Ligament of Spleen^ or lieno-renal ligament, passes from left 
kidney to spleen, the anterior layer is formed by the lesser sac, 
and the posterior by the larger one. 

The foramen of Winslow is the canal behind the small 
omentum, by which the smaller peritoneal sac communicates 
with the general peritoneal cavity. 

Connections 

Infront. Behind. Above. Belou-. 

r 9 t) t 

m 

Hepatic artery g Vena Caudate 1 st part of duo- 
Portal vein _ « = cava. lobe. denum. 

Cystic duct " | | s • Right Cf)mmencement of 

Hepatic duct ^ gs g g crus. hepatic artery. 

THE MEDIABTINA. 

The superior mediastinum is the space abo^'e the pericardium 
extending upwards to the root of the neck. 

Boundaries : — 

Above. Superior aperture of the thorax. 
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Below. Plane passing from lower part of body of 4th cervical 
vertebra, to the junction of the body and manubrium of sternum. 

In front. Manubrium and origins of sterno-hyoid and sterno- 
thyroid muscles. 

Behind. First four dorsal vertebrae, and lower ends of longus 
colli muscles. 

Contents. Trachea (lower end), oesophagus, thoracic duct, 
transverse part of arch of aorta, innominate artery, thoracic 
part of carotid and subclavian arteries, innominate veins, upper 
part of superior vena cava, phrenic and pneumogastrie nerves, 
left recurrent and the cardiac nerves, lymphatic glands and 
remains of thymus gland. 

The anterior mediastinum is the space between the two 
pleurae in front of the pericardium ; it is narrow above, but 
broader below. 

Bomidarks : — 

In front. Sternum, with 5th, 6tb, and part of 7th left rib 
cartilages, triangularis sterni, and left internal mammary 

Behind. Pericardium. 

Laferdly. Pleura. 

Contents. Anterior mediastinal glands. 

The middle mediastinum contains the pericardium with its 
contents, the phrenic nerves and accompanying vessels, the arch 
of the large azygos vein, the roots of the lungs and bronchial 
lymphatic glands. 

The posterior mediastinum lies behind the pericardium. 

Boundaries : — 

In front. Pericardium and roots of lungs. 

Behind. Spinal column, from the lower border of the 4th 
dorsal to the 12th dorsal vertebra. 

Laterally. Pleura. 

Below. Diaphragm covered by pleura. 

Above. Plane passing forwards from lower border of 4th 
dorsal vertebra. 

Contents. Descending part of arch and thoracic aorta, oaso- 
phagus, pneumogastrie and splanchnic nerves, azygo.s and left 
superior intercostal veins, thoracic duet, and posterior medias- 
tinal glands. 

THE HEART AND PERIOAEDIUM. 

THE PERrCATJDIUM. 

The pericardium is a fibro-serous membrane, containing the 
heart and the commencement of the great vessels. The apex 
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points upwards and surrounds the vessels coming from the heart 
for two inches. The base is fixed to the central tendon and 
adjoining muscular fibres of the diaphragm. 


In front. 

Middle piece of 
sternum. 

Left costal car- 
tilages (3rd to 
7th}. 

Eemains of thymus 
gland. 

Overlapped by left 
lung and pleura. 

The serous layer of the pericardium lines the inner surface of 
the pericardium, and is continued on to the surface of the heart, 
being also prolonged over the vessels in the pericardium. The 
aorta and pulmonary artery are enclosed in one sheath, and it 
surrounds the ends of the four pulmonary veins, forming a 
pouch posteriorly between the veins of the right and left sides. 
The part of the superior vena cava within the pericardium is 
also invested by it. 

The serous layer forms a reduplicature in front of the root of 
the lung, enclosing the remains of the left superior vena cava ; 
it reaches from the left superior intercostal vein downwards to 
the side of the left auricle, where it joins the serous investment 
round the left lower pulmonary vein. This reduplicature is 
known as the vestigial fold of Marshall. 


Behind. 
Eoots of lungs. 


Descending aorta. 


Laterally. 

Pleura, 

Superior phrenic 


Phrenic nerve. 


THE HEART. 

The heart is a hollow muscular organ enclosed in the pericar- 
dium, and having an irregular conical shape. It is attached at 
its base to the great bloodvessels, being otherwise free within 
the pericardial sac. 

Posiiion . — The heart is placed obliquely, the base being 
directed upwards, backwards, and to the right ; the apex down- 
wards, forwards, and to the left. The a-pex corresponds to a 
point I inch to the inner side, and inches below the left 
mamilia, in the left 5th costal interspace. 

The Limits of the Heart, 

Superior, Line from lower border of 2nd left, to upper border 
of 8rd right costal cartilage. 

Inferior. Line from 7th right chondro-sternal articulation to 
apex. 
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Right side. Line drawn nearly vertically inches from 
mid-line of sternum, from upper to lower limit. 

Left side. Line from lower border of 2nd left costal cartilage 
downwards and forwards to apex. 

Position of the Valves. 

Pulmonary. Opposite upper border of 3rd left costal cartilage 
near sternum. 

Aortic. Opposite left | of sternum, on level with lower border 
of 3rd costal cartilage. 

Tricuspid. Opposite right ^ of sternum, on level with 4th 
costal cartilage. 

Mitral Opposite junction of 4th left costal cartilage with 
sternum. 

Divisions.— The heart is divided longitudinally by a septum 
into two halves, right and left, each of which is subdivided 
transversely into two cavities. Those four divisions are indicated 
on the heart’s surface by grooves. Two longitudinal grooves, 
one situated on the anterior and the other on the posterior sur- 
face, indicate the lateral division, whilst a transverse furrow, 
the auriculo-veniricular groove, indicates its separation into 
auricles above the furrow and ventricles below it. 

The Circulation . — The right auricle receives venous blood 
from the vena cava and coronary sinus ; thence it passes into 
the right ventricle, whence it is conveyed to the lungs by the 
pulmonary artery. After being oxygenized the blood passes 
into the left auricle by the pulmonary veins \ thence it is con- 
veyed into the left ventricle, and from there to the aorta, whence 
it passes through the body. 

THE CAVITIES OP THE HEAET. 

The EIGHT AUKiOLE Consists of a principal cavity and an 
appendix auricul®. 

The principal cavity, or sinus vemsm, is of an irregular form. 

The appendix auriculae is a small muscular pouch projecting 
from the anterior and upper angle of the auricle overlapping the 
root of the pulmonary artery. 

Openings in the sinus . — Superior vena cava, in the upper 
and front part. Inferior vena cava, at the lowest and back 
part of the auricle. Between the two openings of the cava is a 
projection, the tubercle of Lower. 

The coronary sims opens between the inferior cava and the 
auriculo- ventricular opening. 

Foramina Thebesii are the mouths of small cardiac veins. 
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The auricdO'VentTicular opening in front of the inferior 
cava. 

Openings of anterior cardiac veiins (2 or 3) from the surface 
of the right ventricle. 

Valves. — The EmtacUan valve is a semilunar fold of endo- 
cardium in front of the anterior margin of the inferior vena cava ; 
passes upwards and to the left to anterior margin of annulus 
ovalis. 

The coronary valve^ or valve of Thebesius, protects the open- 
ing of the coronary sinus. 

Kemnants of foetal structure.— The Fossa ovalis is the 
remains of the foramen ovale on the lower and posterior part 
of the septum auricularum, just above and to the left of the 
opening of the inferior vena cava. 

The annulus ovalis is an elevated margin of the fossa. 

The musculi pectinati are the prominent muscular columns 
running over the surface of the appendix auriculse. 

The EIGHT VENTEicLB Consists of a cavity, the upper and left 
angle of which is prolonged into a funnel-shaped cavity, the 
infundibulum or conus arteriosus, leading to the pulmonary 
artery. On the wall are projections, columnoe camece, formed 
of muscular bundles, of which there are three varieties : the first 
are merely prominent ridges ; the second are attached at the 
ends, being free in the middle; the third are the rrmsculu 
papUlares, which project inwards, and are attached by their 
bases to the wall of the ventricle, the other end being connected 
with the chordce tendinece, or cords attached to the flaps of the 
auriculo-ventricular valve. 

The tricuspid valve, which guards the right auriculo-ventricu- 
lar opening, consists of three cusps, formed by a reduplication 
of the endocardium, with some fibrous tissue enclosed. The bases 
of the flaps are attached to a tendinous ring, while to their free 
ends are attached the chord® tendine®. Position of cusps. 
Right one against anterior wall of ventricle. Left one between 
auriculo-ventricular opening and septum. Posterior against 
septum. The valve prevents regurgitation of blood into the 
auricle during the heart's contraction. 

The opening of the pulmonary artery is at the summit of the 
funnel-shaped cavity, and is guarded by the pulmonary semi- 
lunar valves. The semilunar valves are three folds of the lining 
membrane, a right, left, and posterior, which guard the orifice of 
the pulmonary artery. The free margin of each has in its middle 
a small nodule, the corpus Arantii, and between each valve and 
the beginning of the pulmonary artery is a dilatation called the 
pulmonary sinus, or sinus of Valsalva. The point correspond- 
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ing externally to these valves is the junction of the third left 
rib cartilage with the stemuni. 

The LEB'T AUBICLE coBsists of a principal cavity and an 
appendix auriculse ; the latter extends forwards and to the 
right side, projecting over the commencement of the pulmonary 
artery. Its interior presents musculi pectinati as on the right 
side. 

Openings. — The pulmoimry veins (4) open into the cavity, 
two on either side. 

The auriculo-ventricniar opening is smaller than that on the 
right side. 

On the septum may be seen a shallow depression, the remains 
of the foramen ovale. 

The LEFT VENTEICLE is longer and more conical than the right, 
with its walls nearly three times as thick. The interior con- 
tains columnse carneee, musculi papillares, and chordae tendineae, 
as on the right side. 

Openings.— The aurkulo-ventrimlar opening corresponds to 
the junction of 4th left costal cartilage with the sternum ; it is 
closed by the mitral valve^ which is attached to the circum- 
ference at the opening, similarly to the tricuspid. It consists of 
two flaps, the larger one being anterior. 

The aortic opening is placed in front and to the right side of 
the preceding, and its position may be marked externally by a 
line drawn through left half of the sternum, on a level with the 
lower border of the 3rd left costal cartilage. The orifice is 
guarded by three semilunar valves, which are precisely similar 
to those on the pulmonary artery ; the characteristics of which 
are, however, better marked. 

The endocardium is the serous membrane lining the whole of 
the interior of the heart, and is continuous with the lining 
membrane of the bloodvessels. 

The coronary arteries supply the substance of the heart. 

The right coronary artery comes off from the anterior sinus 
of Yalsalva (aorta), passes on the right side of the pulmonary 
artery between it and the appendix, then backwards along the 
right auriculo-ventricular groove as far as the posterior inter- 
ventricular groove, where it divides into two branches, one of 
which passes transversely in the left auriculo-ventricular groove 
and joins branch of left artery, whilst the other passes down- 
wards in the posterior inter- ventricular groove to supply the 
ventricles and septum ; anas, descending branch of left artery. 

The left coronary artery arises from the left anterior sinus 
of Valsalva, It passes behind and then to the left of the pul- 
monary artery, and divides it into two branches, one of which 
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passes forwards and downwards in the anterior inter- ventricular 
groove, and the other outwards and backwards along the left 
auriculo-ventrieular groove. 

The nerves come from the cardiac plexuses. 

ORGANS OR VOICE AND RESPIRATION. 

THE LAEYHS. 

The larynx lies in the front and upper part of the neck, 
being placed below the tongue and hyoid hone and between 
the large vessels of the neck. It opens above into the pharynx 
and below into the trachea. It is subcutaneous in the middle 
line, being covered only by skin and cervical fascia, but laterally 
it is overlaid by the insertions of the sberno-hyoid and sterno- 
thyroid, by the thyro-hyoid and origin of the inferior con- 
strictor. Is composed of cartilages held together by ligaments, 
and moved by muscles, the whole being lined with mucous 
membrane. 

The cartilages of the larynx 

The thyroid cartilage is the largest, consists of two wings or 
alae united in front at an acute angle, and forming the pro- 
jection known as the pomum Adami. 

Outer surface : traversed by oblique line, passing upwards 
and backwards, giving attachment to stenio-thyroid and thyro- 
hyoid muscles. 

^ Inner surface : presents in the middle line at the junction of 
right and left ala, the receding angle, to which are attached the 
root of the epiglottis, the superior and inferior vocal cords, the 
thyro-arytsenoidei and thyro-epiglottidei muscles. 

Superior border : sinous ; the two meeting together anterior 
in the mid-line form notch above pomum Adami. 

Inferior border : connected with upper border of cricoid, by 
crico-thyroid membrane anteriorly, and crico-thyroid muscle 
laterally. 

Posterior border : thick and rounded, receives insertion of 
stylo- and palato-pharyngei muscles, prolonged upwards into 
superior cornu, which passes upwards, backwards, and inwards, 
having thyro-hyoid ligament attached to tip ; and downwards 
into inferior cornu, shorter, passing downwards, forwards, and 
inwards, presenting on inner surface a small facet to articulate 
with cricoid. 

The cricoid cartilage : shaped like signet ring, deep behind, 
and shallow in front. 

Outer surface : anterior half gives attachment to crico- 
thyroid muscles, and beyond this to part of inferior constrictor, 
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Posterior half, broad and thicl^ presents ridge in middle line for 
attachment of some longitudinal fibres of msophagus, on each 
side of ridge, a depression giving attachment to the crico- 
arytsenoid posticus, and external to this, a small facet for articu- 
lation with inferior cornu of thyroid. 

Inner surface : smooth, lined with mucous membrane. 

Superior border : inclines from the front, upwards and back- 
wards, gives attachment anteriorly and laterally to crico-thyroid 
membrane, and crico-arytaenoideus lateralis. Presents pos- 
teriorly in mid-line a notch, on each side of which is a facet 
for articulation with arytsenoid cartilage. 

Inferior border: horizontal, connected with 1st ring of 
trachea. 

Arytsenoid : are two small pyramidal cartilages, articulating 
with posterior part of upper border of cricoid. 

Anterior surface: convex and rough, receives attachment 
of thyro-arytaenoideus muscle and superior vocal cord. At 
upper end is a tubercle, and below an oblique ridge. 

Posterior surface : hollowed for attachment of arytsenoideus 
muscle. 

IntemaL surface : narrow and smooth, covered with mucous 
membrane. 

Boise : has concave facet on under surface of muscular pro- 
cess, for articulation with cricoid cartilage, and prolonged into 
three angles. 

External or muscular proccsss: short and prominent, 
gives attachment to lateral and posterior crico-arytsenoid 
muscles. 

Anterior or vocal process : long and pointed, gives attach- 
ment to inferior vocal cord. 

Internal: rounded. 

Apex: looks backwards and inwards, surmounted by the 
cartilage of Santorini. 

Cartilages of Santorini or comicula laryngis: two small 
cartilages of conical shape, each attached to the apex of an 
arytenoid cartilage, and giving attachment to the arytseno- 
epiglottidean fold. 

Cuneiform cartilages, or cartilages of Wrisberg, are two 
small cartilages, one on each side, found in the arytseno-epiglotti- 
dean fold. 

The epiglottis covers the superior aperture of the larynx ; 
it is leaf-shaped. 

Apex: attached to receding angle of thyroid by thyro- 
epiglottic ligament. 

Base : broad, rounded, and free. 
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Anterior surface: covered in upper part by mucous mem- 
brane, which passes forwards as the three glosso-epiglottic folds, 
to connect it with the tongue ; below it is attached to the hyoid 
bone byhyo-epiglottic ligament. 

Posterior surface: covered by mucous membrane, concave 
from side to side, concavo-convex from above downwards ; the 
convex part is known as the cushion or tubercle of the 
epiglottis. 

The LIGAMENTS of the larynx are : — 

The thpro-hyoid membrane : passes from the upper border of 
the thyroid cartilage to the upper border of the posterior surface 
of the hyoid bone. It is pierced by the superior laryngeal 
vessels and nerve of each side. 

(The lateral thjro-hyoid membrane is the posterior edge of 
the preceding, passes from the superior cornu of the thyroid to 
the tip of the great cornu of the hyoid bone.) 

The orico-thyroid membrane connects the thyroid and cricoid 
cartilages. Consists of two parts : — 

Central : thick, triangular, with base downwards. 

Lateral : thinner, passes from upper border of cricoid car- 
tilage internally to ala of thyroid, ending in a free border, the 
true vocal cord, or inferior thyro-arytaenoid ligaments. 

The superior thyro - arytsenoid ligaments are attached 
anteriorly to the angle between the alee of the thyroid cartilage, 
just below the epiglottis, and posteriorly to the anterior surface 
of the arytsenoid cartilage. They lie within the mucous mem- 
brane, forming the false vocal cords. 

The inferior thyro-arytaenoid ligaments are attached an- 
teriorly to the angle between the alse of the thyroid cartilage, 
and posteriorly to the anterior angle at the base of the arytaenoid 
cartilage. The inner free edge, coveted with mucous membrane, 
forms the true vocal cord, and below it is continuous with the 
lateral part of the crico-thyroid ligament. 

Capsular ligaments, lined with synovial membrane, surround 
the articulations between the cricoid and inferior cornua of the 
thyroid, and also between the cricoid and two arytaenoid car- 

The hyo-epiglottic ligament connects the lower part of the 
anterior surface of the epiglottis to the upper border of hyoid bone. 

The tbyro-epiglottic ligament connects the apex of the epi- 
glottis to the upper part of the receding angle of the thyroid 
cartilage. 

THE INTEBIOE OF THE LABYNX. 

The cavity of the larynx extends from the superior aperture 
to the lower border of the cricoid cartilage. The vocal cords 
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form an imperfect diaphragm, dividing the cavity into two 
parts. The chink between the true vocal cords is the glottis or 
nma glottidis, which is the narrowest part of the larynx. The 
whole is lined by mucous membrane. 

The superior aperture of the larynx is triangular in shape, 
with base directed forwards. In front is the epiglottis, behind 
are the summits of the arytaenoid cartilages and cornicula, and 
laterally, the arytagno-epiglottic folds pass between the lateral 
edges of the epiglottis backwards to the lips of the arytenoid 
cartilages and cornicula, enclosing the cuneiform cartilages. 

The superior or false vocal cords, one on each side, are two 
folds of mucous membrane enclosing the superior thyro-arytsenoid 
ligaments, and placed above the corresponding ventricle. 

The inferior or true vocal cords, one on each side, are attached 
in front to the receding angle of the thyroid cartilage, and 
behind to the anterior angle or vocal process at the base of the 
arytaenoid cartilage. They are formed of mucous membrane, 
enclosing the inferior thyro-arytaeuoid ligaments. 

The ventricles of the larynx are the fossae between the false 
and true vocal cords ; the anterior part of each ventricle is pro- 
longed upwards, between the false vocal cords and the alae of 
the thyroid cartilage into a pouch, the sacculus laryngis. The 
opening of the sacculus into the ventricle is narrow, and its 
cavity contains numerous small glands. 

The muscles of the larynx have been seen before {vide. p. 31). 

The arteries of the larynx are the laryngeal branches of the 
superior and inferior thyroid. 

The nerves are the superior laryngeal, the inferior or recurrent 
laryngeal, and branches of the sympathetic. 

THB TBACHEA. 

The trachea extends from the lower border of the larynx 
(opposite the 5th cervical vertebra) to opposite the 3rd dorsal 
vertebra, there dividing into the two bronchi. In length it 
measures 4| inches. 

Relations in the Neck. 

Infront. Laterally, Behind. 

Anas, of ant. jugular Cervical fascia. (Esophagus, 

veins. Common carotid artery. 

Isthmus of thyroid. Lateral lobes of thyroid. 

Inferior thyroid veins. Inferior thyroid artery. 

Bterno-hyoid muscles. Inferior laryngeal nerve. 

Sterno-thyroid muscles. 
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In the Thorax. 

Inclines a little to the left side. 

In front. Riffht side. 

1st piece of ster- Right pneumo 
num. gastric nerve. 

Origin of sterno- Pleura, 
mastoid. 

Origin of stemo- 
thsToid. 

Remains of thy- 
mus gland. 

Left innominate 
vein. 

Commencements 
of innominate 
and left carotid 
arteries. 

Arch of aorta. 

Deep cardiac 
plexus. 

The cartilages, from sixteen to twenty in number, are tunnel- 
shaped, the anterior f or convex part being cartilage, the 
posterior ^ fibrous membrane. 

The right hronchits, about an inch long, is shorter, more 
horizontal in direction, and of larger calibre than the left one. 
It passes from the trachea downward and outwards on a level 
with the 4th dorsal vertebra to the root of the corresponding 
lung, lying at first above and then behind the right pulmonary 
artery. The arch of the aorta and vena cava superior lie in 
front, and the vena azygos arches forwards above it. 

The left bronchus is nearly two inches long, and passes down- 
wards and forwards under the arch of the aorta to the root of 
the left lung, joining it at the level of the 5th dorsal vertebra. 
Behind it are the oesophagus, thoracic duct, and descending 
aorta. It lies at first below, and then behind, the left pulmonary 
artery. 


Left side. Postenvrly. 

Left cardiac CEsophagus. 
nerves. 

Left pneumogas- 
tric nerve. 

Left recurrent 
laryngeal nerve. 

Pleura. 


THE LUNGS AND THE PLEUE.E. 

The lungs, two in number, occupy the whole of the thorax 
except the mediastina [vide p. 196), which separate them from 
each other. They are conical in shape, and are covered with 
pleura. Each lung is free except at the median part or root, 
where it is attached to the bloodvessels and bronchi. 

The pleurae are two serous sacs enclosing and investing the 
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lungs. Each pleura consists of a visceral and parietal part. 
The "iMc&rcd portion covers the lung, and the parietal part lines 
the inner surface of the chest walls, the upper surface of the 
diaphragm, and the sides of the pericardium. The visceral and 
parietal layers of the corresponding pleura become continuous 
in front and behind the root of the lung ; and below the root a 
fold, the ligamentwm latwm pulmonis, extends downwards along 
the inner surface of the lung to the diapbra^. The mediastina 
are formed by the visceral layers of each side approaching one 
another towards the median line. 


THE LTOTGS. 

Each lung is cone-shaped, with the base downwards. 

The apex projects upwards into the root of the neck behind 
the clavicle and anterior scalenus muscle. Above the first rib, 
the first part of the subclavian artery lies in front, being sepa- 
rated from it by the pleura. 

The hose is concave, resting upon the diaphragm, and fol- 
lowing' the attachment of the midriff is placed lower externally 
and posteriorly than anteriorly. 

The outer surface is convex, and corresponds to the chest 
wall. 

The inner surface is concave, corresponding in part to the 
convex outer surface of the pericardium. It presente about its 
middle, and towards the posterior part, a slit, the hilum pulmonis, 
where the bronchi and vessels pass in to form the root. 

The anterior margin is thin, and overlaps the pericardium, 
and presents on the left side a notch for the apex of the heart. 

The posterior margin is roxmded, and occupies the groove by 
the side of the vertebree. 

Fissures and Lobes . — The left lung is smaller and narrower 
than the right, and is divided into an upper and lower lobe by 
a fissure, which passes upwards and inwards from the outer sur- 
face nearly to the root. The right lung is larger and shorter 
than the left, and is divided into three lobes, upper, middle, and 
lower, by two fissures. One fissure passes obliquely, from the 
outer surface upwards and inwards nearly to the root, and the 
second passes horizontally from the middle of the first, forwards 
to the anterior margin, cutting off a middle triangular lobe. 

Each root consists of the corresponding bronchus, a branch of 
the pulmonary artery, two pulmonary veins, nutritive bronchial 
vessels, nerves, lymphatic vessels and glands, all held together 
by areolar tissue, and covered by,^the pleura. 
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Gonmciiom of the right root : — 

In front Behind. Above. Beloic. 

Eig'h.t phrenic Posterior pulmon- V ena azygos. Ligamentum 

nerve. ary plexus. latum pul- 

Anterior pulmon- Right pneumogas- monis. 

ary plexus. trie nerve, 

Superior vena 
cava. 

Part of right 
auricle. 

Oonnections of the left root : — 

In front Behind. 

Left plurenie nerve. Posterior pulmon- 
Anterior pulmonary ary plexus, 
plexus, Deseendingpartof 

ai'ch of aorta. 

OSsophagus. 

Thoracic duct. 

Left pneumogas- 
tric nerve. 

Position of the constituents of the root:— 

From before backwards in each lung ; — 

Pulmonary veins. 

Pulmonary artery. 

Bronchus. 

From above downwards 

Right side. Left side. 

Bronchus. Pulmonary artery. 

Pulmonary artery. Bronchus. 

Pulmonary veins. Pulmonary veins. 

THE PULMONARY ARTERY. 

The pulmonary artery conveys venous blood from the right 
side of the heart to the lungs. It commences at the infundi- 
bulum of the right ventricle, is directed upwards in front of 
ascending part of aorta, and in same tube of pericardium, then 
passes upwards and backwards on left of 1st part of aorta to 
reach the concavity of the aortic arch, where it divides into 
right and left branches for the lungs. Near the bifurcation a 
fibrous cord, the ligamentum ductus arteriosus, passes from the 
left branch to the under surface of the aorta. It is the remains 
of the ductus arteriosus in the foetus. 


Above. Below. 

Arch of Ligamentum 
aorta. latum pixl- 

monis. 
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Gonnectiom (contained in same sheath of pericardium with 
ascending aorta) : — 

In front Above. Laterally. 

Ascending aorta. Transverse aorta. Coronary artery. 

Left auricle. Ligamentum ductus Auricular appendix, 

arteriosus. 

The right pulmonary artery is longer than the left, passes to 
the root of the right lung, behind the ascending aorta and 
superior vena cava, where it divides into three primary branches, 
one for each lobe. 

The left pulmonary artery is connected at origin with arch 
of aorta by ligament of ductus arteriosus, passes in front of the 
descending aorta and left bronchus to the root of the left lung, 
there dividing into two primary branches for the two lobes. 


DUCTLESS GLANDS ON THE TRACHEA. 

THE THYEOID GLAND. 

The thyroid gland is situated at the upper part of the trachea, 
and consists of two lateral lobes united by neck or isthmus, 
which lies over 2nd, 8rd, and 4th rings of trachea. 

Each lobe is conical, with smaller end upwards. 

Connections : — 

In front, Sterno-hyoid, steno-thyroid, omo-hyoid. 

Behind. Trachea and larynx, oesophagus (left side). 

Latemlly, Sheath of carotid vessels, 

THE THYMUS GLAND. 

The thymus gland attains its full size at two years, after 
which it gradually shrinks away. It is situated partly in the 
anterior mediastinum, and partly in the neck, reaching from 
level of 4th costal cartilage upwards on trachea as high as lower 
border of thyroid. It consists of two lateral lobes with occasion- 
aEy a middle connecting one. 

Gonnections in early life 

Base. Pericardium. 

Behind. Trachea, pericardium, and great thoracic vessels. 

In front. Sternum as low as 4th rib cartilages, origins of 
stemo-hyoid and sterno-thyroid muscles. 

Bxtemally. Pleura, sheath of carotid. 

Internally. Opposite lobe and side of trachea. 
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THE URINARY ORGANS. 

THE KIDNEYS. 

The kidneys secrete the urine, and are situated in the posterior 
part of the lumbar region of the abdomen behind the peritoneum, 
extending from the 11th rib to nearly the crista ilii, the right 
being placed lower than the left. The average length of each 
kidney is four inches, breadth two inches, and thickness one 
inch. 

Eelations.—The relations of the two kidneys differ somewhat, 
though each is partially covered anteriorly with peritoneum. 

Rdatiom of the Right Kidney. 

In front. Behind. 

Right lobe of liver. Right crus of diaphragm. 

2nd part of duodenum. Quadratus lumborum. 

Ascending colon. Psoas. 

Last intercostal space and 
12th rib. 

Relations of the Left Kidney. 

In front. Behind. 

Cardiac end of stomach. Left crus. 

Lower border of spleen. Quadratus lumborum. 

Tail of pancreas. Psoas. 

Descending colon. 11th and 12th rib. 

Above each kidney is the supra-renal body. 

Below each kidney is the iliac crest. 

The external border is convex, and is placed outwards and 
forwards. 

The internal border is concave, and at the centre is the fissure 
or hilum, where the vessels enter and the ureter leaves, lying 
from before backwards as follows : renal artery, vein, ureter. 

Each kidney is connected with the bladder by a ureter, which 
serves to convey urine to the latter viscus ; the top of each 
ureter is expanded, and forms the 'pelvis of the hidney^ which is 
divided into three parts called infundibula, which are sub- 
divided into calices. Into these calices small papilloi project, 
which are the apices of the pyramids of Malphigi. These latter 
form the medullary substance of the kidney, and are imbedded 
in the cortical substance, which encloses them completely except 
at the papillae. 
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Supra-renal capsules : these are ductless glands, resembling 
in shape a cocked hat, and which embrace the upper extremity 
of each Iddney. 

ConnectioTis.:— 

Anteriorly— Right. Liver. Left. Pancreas and spleen. 
Posteriorly. Diaphragm. 

Beloio. Top of kidney. 


The ureters connect the kidneys with the bladder, forming 
the excretory ducts of the former, 16 to 18 inches long. 

Relations of the Ureter. 

Behind. In front. 

Psoas. Peritoneum. 

Common or external iliac Spermatic vessels, 
artery. Ileum (right side). 

Sigmoid flexure (left side). 

The right ureter lies close to the outer side of the inferior 
vena cava. 

In the Male.— In the pelvis each ureter enters the fold of 
peritoneum limiting laterally the recto-vesical pouch, and reaches 
the side of the bladder near the base, along which it runs down- 
wards and forwards below the obliterated hypogastric artery, 
crossing the vas deferens ; finally it enters the interior of the 
bladder by passing very obliquely through its coats at the pos- 
terior angle of the base. 

In the Female . — Passes in posterior ligament of uterus, over 
cervix and upper part of vagina, to posterior part of base of 
bladder, as in the male. 


THE BLADDEE. 

The bladder receives the urine from the kidneys by the 
ureters. 

Position . — In infancy it lies in the abdomen. In the adult it 
lies in the pelvis behind the pubes ; in the male in front of the 
rectum ; in the female it is placed in front of the uterus and 
vagina. 

Differences in the sexes : the female bladder is larger trans- 
versely. 

The apex is connected to the umbilicus by the urachus and 
by the obliterated hypogastric arteries, the part posterior to the 
urachus being covered with peritoneum. 
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The body is uncovered anteriorly by peritoneum, and in front 
are the triangular ligament of the urethra, the symphysis pubis, 
and the internal obturator muscles. Posteriorly it is covered by 
peritoneum, and is in relation with the rectum in the male, and 
uterus in the female, and with small intestines in both. Crossing 
obliquely on each side of the bladder is the obliterated hypo- 
gastric artery, which forms the lateral limit of the peritoneum ; 
the vas deferens crosses obliquely the lower part of the lateral 
surface along the inner side of the ureter. 

The base or fundus is directed forwards and downwards. 


Relations of the Base. 
In the Mole. 

Bdow. Behind. 

Eectum 2nd part. Eecto-vesicalpouch 
of peritoneum. 


hi the Female. 
Bdow. 

Cervix uteri and 
anterior vaginal 
wall. 


Connected with the base are the vesiculae sem inales and vasa 
deferentia, which bound a triangular space destitute of peri- 
toneum. 

Gonneetions of the triangular space : — 

In front. Laterally. Behind. 

Prostate. Vas deferens. Kectum, to which 

Vesicula seminalis, it is attached by 
areolar tissue. 


The cervix or neck of the bladder is the part continuous with 
the urethra. 

Ligaments. — There are two sets of ligaments- of the bladder, 
true and false. 

The true ligaments are two anterior and two posterior. 
They are formed of recto-vesical fascia, and are described on 
p. 47. 

The false ligaments, five in number, are formed of peri- 
toneum ; there are two posterior, two lateral, and an anterior, 
the latter covering the urachus. They have been described on 
p. 191. 

Interior of the Bladder. — ^Upon the inner surface of the base 
of the bladder, just behind the urethral orifice, is a triangular 
smooth surface or trigone, with the apex looking forwards. It 
is bounded laterally by two ridges passing to the openings of 
the ureters, the posterior angles being formed by those openings ; 
at its apex there is an elevation, formed by the prostate, called 
the uvula veskce. 
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THE MALE ORGANS OF GENERATION. 

THE PEOSTATE GEAND. 

The prostate gland adjoins the neck of the bladder and sur- 
rounds the beginning of the urethra, which is placed nearer the 
anterior than the posterior surface of the gland. It is said to 
resemble a horse-chestnut in shape, with the apex directed 
forwards. It measures about inches across its base and half 
that in depth, and is held in position by the anterior true liga- 
ments of the bladder. 

The gland consists of three lobes, two lateral and one middle, 
and is perforated from base to apex by the urethra. The common 
seminal ducts open into the prostatic portion of the urethra, and 
are placed between the middle and lateral lobes. 

Gonmctions 

Anteiior or Fuhk Posterior Sur^ 

Surface. face. 

Symphysis pubis. Rectum. Surrounds bkd- Rests on upper 

Anterior liga- der-neck. layer of trian- 

ments of blad- , „ Vesiculse semin- gular ligament. 

der. Laterally. jj^s. 

Branches of dorsal Levator ani. Vasa deferentia. 

vein of penis. 

The prostate is surrounded by a sheath derived from the 
recto- vesical fascia {vide^. 47) and by the prostatic plexus of 
veins. 

cowpeb’s glands. 

Cowper’s glands are two small round bodies about the size of 
a pea, placed ■ behind the membranous part of the urethra, 
between the two layers of the deep perineal fascia. Their ducts 
are about one inch long, and pass forwards to open in the 
bulbous part of the urethra. 

THE PENIS. 

The penis is divided into a root, body, and glans. 

The root is connected to the pubic rami by two strong pro- 
cesses, the crura, and to the symphysis pubis by the suspensory 
ligament. 

The glms forms the extremity ; at its summit is the opening 
of the urethra, the meatus urinarim ; passing from the bottom 
of this is a fold of mucous membrane continuous with the pre- 
puce and called frenum prmxiwtii. At the base of the glans 
is a projecting edge or corona, and behind that a constriction, 
the cema;. Sebaceous glands (of Tyson) are found on both. 
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The integument of the penis, attached to the neck of the glans, 
is doubled upon itself, forming the p7’epuce orformhin. 

The body is the part between the root and the glans, the 
upper surface being the dorsum. 

The corpora cavernosa form the greater part of the body of 
the penis ; they are two cylindrical tubes placed side by side, 
connected together for the anterior f tbs, the septum pectiniforme 
being between, but separated behind to form the two crura, 
which are attached to the projecting edges of the ischial and 
pubic rami ; anteriorly the corpora cavernosa fit into the base 
of the glans. There is a groove on the upper surface for the 
dorsal vein of the penis and another groove on the lower surface 
for the corpus spongiosum ; the corpora are attached to the 
pubic symphysis % the suspensory ligament. 

The corpus spongiosum commences at the triangular ligament 
by an enlargement, the hvdd), and runs forward in the groove on 
the under surface of the corpora cavernosa, expanding over their 
extremities to form the glans. The hvTb is covered by the 
anterior or lower layer of the triangular ligament, and is 
embraced by the accelerator urinae. The urethra pierces the 
bulb near its upper surface, and then runs forward in the middle 
of the corpus spongiosum. 

The UEETHEA in the male extends from the neck of the 
bladder to the end of the penis, and has a length of from eight 
to nine inches. It is divided into three parts, according to the 
structures through which it passes. 

(1) The prostatio portion passes through the prostate gland 
from base to apex ; this part is inches long and spindle« 
shaped. On the floor is a longitudinal ridge, the verumontmum 
or caput gallinaginis, and on each side of this promontory is a 
depression, the prostatic sinus, in which the prostatic ducts 
open. Towards the anterior part of the verumontanum is a 
depression, the sinus poadaris, vesicula prostatica, or utricle, 
upon the elevated edges of which the ejaculatory ducts open. 

(2) The membranous portion extends from the apex of the 
prostate to the bulb, and is | inch long anteriorly, but only 
I inch posteriorly from the bulb projecting here posteriorly ; it 
is contained principally between the layers of the triangular 
ligament, and is surrounded by the compressor urethrse. 

(3) The spongy portion is contained in the corpus spongiosum 
and occupies the rest of the canal, being six inches long ; the 
portion contained in the bulb is somewhat dilated, and the ducts 
of Gowper’s glands open on the floor ; the canal enlarges again 
just below the meatus urinarius, which enlargement is named 
the fossa navicularis. 


14 
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Tlie floor of the urethra is sprinkled with lacuncB,^ which are 
the openings of the glands of Littre; one large one in the fossa 
navicularis is called the lacuna Tmgna. 

THE SCROTUM. 

The scrotum contains the testicles and spermatic cords. It 
is divided in the middle line by a raphe; the left half is longer 
than the right, as the left testicle hangs down lower, the left 
spermatic cord being longer than its fellow. 

Coverings of the Testis in the Scrotum 

1. Skin. 

2. Superficial fascia and dartos tissue. 

3. Inter-columnar or spermatic fascia. 

4. Cremaster muscle and fascia. 

5. Infundibuliform fascia, continuous with the transversalis 

6. Tunica vaginalis, consisting of a parietal and visceral 
layer, forms a closed sac. The visceral layer invests the body 
and epididymis of the testicle except behind, where the duct 
and vessels are attached, being here continuous with the parietal 
layer. It passes, on the outer side, a little between epididymis 
and body, forming the digital fossa. 

THE SPERMATIC CORD. 

The spermatic cord consists of the vas deferens with its 
vessels and nerves, spermatic vessels and nerves, the cremasteric 
artery, the genital branch of the genito-crural nerve, lymphatics, 
together with some areolar tissue ; it extends from the internal 
abdominal ring to the testis, passing in its course along the 
inguinal canal, from which it emerges by the external abdominal 
ring, and thence in front of the pubes to the scrotum. The vas 
deferens is placed at the back of the cord, and may be recognised 
by its hard and cord-like feeling. 

Boundaries of the Inguinal or Spermatic Canal : — 

Extent : inches long, from the internal to the external 

abdominal ring. 

Sehind. In front. Floor foi'med by Foof formed ly 

Peritonexxm and Internal oblique Meeting of Pou- Arched fibres of 
fascia trans- (outer third). part's liga- internal oblique 

versalis for Aponeurosis of ment and and. transver- 

whole length. external ob- fascia trans- salis, and appo- 

Conjoined ten- lique (for versalis. sition of layers 

don (inner whole len^h). of abdominal 

two-third.q). wall. 
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THE TESTES. 

The testes are two glandular organs, each is suspended in 
the scrotum by the spermatic cord, which is attached to the 
posterior border. Each testis consists of two parts : the body, 
which is anterior, and the. epididymis, placed posteriorly ; to 
the lower end of this latter the ducc or vas deferens is 
attached. 

Goverinys of the Testis : — 

1. Serous or tunica vaginalis is derived from the peritoneum 
and consists of two parts, the visceral and parietal. 

2. Fibrous or tunica albuginea covers the body of the testicle, 
sending in a vertical septum the mediastinum or corpus High- 
morianum : this latter gives off secondary processes or septa, 
which serve to separate the lobules of the testicle. 

3. Tunica vasculosa consists of the bloodvessels, connected 
together with areolar tissue. 

The epididymis is a long narrow body, consisting of three 
parts, viz. : a superior portion projecting forwards on the upper 
end of the body, the head or glohm major ; a lower, the tail or 
globus minor, with which the vas deferens is continuous, and 
between these two, the body or central portion. The epididymis 
consists of a duct 20 feet long, exceedingly convoluted, and 
bound together by areolar tissue ; it receives the coni vasculosi 
at the upper part of the testicle. 

The body of the testicle consists of numerous lobules of 
pyramidal shape, which are formed by trabeculae, mediastinum, 
and tunica albuginea, the base of the lobule being directed to 
the circumference of the testis, and the apex towards the 
mediastinum. Each lobule contains one or more tubvli semini- 
feri held together by areolar tissue. Each tubule commences 
near the base, in either a blind extremity or by anastomotic 
loops, becoming straighter near the apex, and as they enter the 
mediastinum, they coalesce together to form twenty or thirty 
tuhuli recti. 

The tubuf.i recti or rasa recta pierce the mediastinum, inter- 
lace, and form the rete testis. 

About twelve to twenty tubules pass from the upper part of 
the rete as the vasa ejferentia. 

The vasa efferentia perforate tunica albuginea, being at first 
straight, then convoluted, forming the coni vasculosi, which 
forms the globus major. 

The coni open into the excretory duct at intervals (when 
unravelled) of about 3 inches. 

The vas deferens commences at the lower part of the globns 
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minor, and ascends along the inner side of the posterior part of 
the epididymis ; thence it follows the spermatic cord_ through 
the canal and internal abdominal ring. In the pelvis it crosses 
to the inner side of the external iliac artery, and arches over 
the back of the bladder, crossing the obliterated hypogastric 
artery. At the base of the bladder it runs along the inner side 
of the vesiculse seminales, here becoming sacculated ; narrowing 
again at the base of the prostate, it unites with the duct of the 
vesicula seminalis of the same side, and forms the common 
ejaculatory duct 

THE VESICULiE SEMINALES. 

The vesiculae seminales are two sacculated pouches, placed 
at the base of the bladder. They are pyramidal in shape, the 
posterior part being the wider ; anterh'rly they converge to 
enter the prostate near the middle line. The corresponding vas 
deferens lies on the inner side. 

I’EMALE OEGANS OF GENERATION. 

The external organs of generation in the female are: the 
mons veneris, the labia majora, the labia minora, the clitoris, 
the meatus urinarius, and the orifice of the vagina. The term 
mha includes the whole of these. 

The mons veneris is the eminence in front of the pubes, 
covered with hair. 

The labia majora are two prominent folds extending from 
the mons to the perineum. Externally they are covered with 
hair and integument, internally with mucous membrane ; the 
labia are joined together anteriorly and posteriorly, forming 
commissures. A small transverse fold of mucous membrane 
is found in the posterior commissure called the fourchette ; the 
space between this and the commissure is known as the/os.sa 
navicularis. 

The labia minora or nymphae are two folds of mucous mem- 
brane, extending for inches downwards and outwards from 
the clitoris, finally losing themselves below in the labia majora. 
They surround the clitoris, the upper folds forming the pre- 
putium cUtorkUs, the inferior ones, attached to the glands, being 
thefrcenum. 

The clitoris, corresponding somewhat in structure to the 
penis, is placed just before the anterior commissure. It consists 
of two corpora cavernosa attached to the pubic rami by two 
crura ; the free extremity or glans is formed by corpus spongiosum. 
Between the nymphse, and bounded anteriorly by the clitoris, is 
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the veatihuh, at the back part of -which the 7Matns w'inarius 
opens, being about 1 inch below the clitoris. 

The Bulb of the V^tU}uh . — A ni/iss of erectile tissue l 3 dng 
interaal to the nympha, and resting on the inferior surface of the 
triangular ligament. 

Below the meatus is the orifice of the vagina, closed more or 
less in the virgin by the hymen, which is a duplicature of mucous 
membrane, generally semilunar in shape. After its rupture small 
elevations, carunculce myrtiformes, only remain. 

The glands of Bartholin, analogous to Oowper’s glands in the 
male, are situated on each side near the entrance of the vagina, 
and their ducts open on the nymphse, external to the hymen. 

The urethra in the female is only 1| inches long, and is em- 
bedded in the anterior wall of the vagina ; it perforates the 
triangular ligament, as in the male. The meatus unnarius, the 
external orifice of the urethra, opens between the nymphae, about 
an inch below and behind the clitoris. 

The vagina is a dilatable canal extending from the vulva to 
the uterus ; the anterior wall is about 4 inches and the posterior 
wall from 5 to 6 inches long. The upper end widens to receive 
the neck of the uterus. 

The relations are : — 

Anteriorly. Posteriorly. Laterally. 

Base of bladder. Rectum. Broad ligament. 

Urethra. Pouch of Douglas. Levator ani. 

There is a ridge or raphe along the middle of the inner surface 
of both the anterior and posterior walls. The walls likewise 
present many transverse ridges or rugce. The lower end of the 
vagina is embraced by the sphincter vaginae. 

THE UTEBXJS. 

The uterus or womb is a pear-shaped body, flattened from 
before backwards, placed in the pelvis between the bladder and 
rectum ; superiorly it does not reach above the brim of the 
pelvis. The position corresponds to the pelvic axis. The uterus 
is covered by peritoneum behind, above, and in front except 
where it is attached to the base of the bladder ; the peritoneum 
is reflected from off the sides to the pelvis, forming the broad 
ligaments. The average length of the uterus is 3 inches, and 
it is, for the purpose of description, divided into three parts : — 

(1) The fundus is the broad upper end of the body, projecting 
into the abdomen between the attachments of the Fallopian 
tubes. 
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(2) The body extends from the fundus to the neck, narrowing 
as it approaches the latter ; at the junction of the fundus and 
body is an angle to which the Fallopian tube is attached ; a 
little anteriorly to this the roimd ligament is connected, below 
and behind the round ligaments the ovarim ligaments are 
attached. 

(3) The nech or cervix uteri is surrounded below by the vagina, 
into which it projects, forming a vaginal part, which presents a 
transverse opening, the os uteri^ the os uteri externum^ or the 
os tincce. 

The cavity of the uterus is triangular in shape, the superior 
angles leading to the Fallopian tubes. Where the body joins 
the neck there is a constriction, the os uteri internum. 

The ligaments are two anterior or vesico- uterine, two posterior 
or recto-uterine, and two lateral or broad ligaments, all formed 
of peritoneum. 

The broad ligaments are formed of a double layer of peri- 
toneum passing from the surfaces of the uterus to the sides of 
the pelvis. Between the two layers of this ligament on each 
side are the Fallopian tube, the round ligament, the parovarium, 
the ovary, and its ligament. 

The round ligament is a cord placed between the layers of 
the broad ligament, extending from the superior angle of the 
uterus to the internal abdominal ring ; thence it passes into the 
inguinal canal to lose itself in the labium. It is enclosed for 
some part of the way in peritoneum, which is known as the 
canal of Nuck, 

THE APPENDAGES OP THE UTERUS. 

The Fallopian tubes are two in number, placed in the upper 
margin of the broad ligament. Each tube measures about 4 
inches in length. The cavity commences by a narrow orifice 
called the ostium internum, and terminates in a fimbriated ex- 
tremity, which embraces the ovary at certain times. 

The ovaries are two in number, and correspond to the testes 
in the male ; they are of a flattened ovoid form, placed in the 
posterior part of the broad ligament. Anteriorly the ovary is 
connected to the broad ligament ; and internally to the uterus 
by a proper ligament, extending to the superior angle of the 
uterus, and called the ligament of the ovary. The superior, 
inferior, and posterior surfaces are free. The vessels enter the 
hilum at the attached anterior border. 

The parovarium lies between the Fallopian tube and ovary, 
and is the remains of the WoM&an body. 
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THE NOSE, 

The organ of smell consists of an anterior prominent part, 
situated on the face, and composed of bones, cartilages, muscles, 
and integument, and two naftal fossa. 

The cartilages of the nose are five in number : — 

The upper lateral cartilacjes (2) : situated just below the free 
margins of the nasal bones. Each cartilage is triangular in 
shape ; anteriorly it joins its fellow and the cartilage of the 
septum ; posteriorly it is in connection with the nasal process 
of the superior maxilla, and inferiorly it joins the lower lateral 
cartilage. 

The lower lateraJl cartila^eA (2) are peculiarly curved to form 
the nostrils ; posteriorly each cartilage is connected to the nasal 
process of the superior maxilla by fibrous membrane, in which 
are two or three sesamoid cartilages ; above it joins the upper 
cartilage and the cartilage of the septum. 

The cartilage of the septum is thicker at the edges than at the 
centre; its connections are: awienorfy, with the nasal bones, the 
two upper lateral cartilages and the lower lateral cartilages ; 
posteriorly, with the perpendicular plate of the ethmoid; in- 
feriorly, with the vomer and the palatal processes of the superior 
maxill®. 

The nasal fossae, separated from each other by the septum 
nasi, open in front by the anterior nares and behind by the 
posterior nares. Each fossa may be described as possessing a 
roof, a floor, an inner and an outer wall. 

The roof is formed by the nasal bones, the nasal spine of the 
frontal, the cribriform plate of the ethmoid, the under surface of 
the body of the sphenoid, aim of the vomer, sphenoidal processes 
of the palate bones. 

The floor consists of the palatal processes of the superior 
maxillary and of the palate bones. 

The inner wall is constructed by cartilage of the septum, the 
crest of the nasal bones, the nasal spine of the frontal, the per- 
pendicular plate of the ethmoid, the vomer, the rostrum of the 
sphenoid, and the crests of the superior maxillary and palate 
bones. 

The outer wall : nasal process of the superior maxilla, the 
lachrymal bone, the ethmoid, inner surface of the superior 
maxilla, the inferior turbinate bone, the vertical plate of the 
palate bone, and the internal pterygoid plate of the sphenoid. 

Meatuses.— The superior and inferior turbinate processes of 
the ethmoid bones, and the inferior turbinate bone .project in- 
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wards from the outer waH, dividing each fossa into a superior, 
a middle, and an inferior meatus. 

Openings : — 

Superior meatus : sphenoidal and posterior ethmoidal cells. 

Middle meatus : anterior ethmoidal cells, frontal sinus, and 
antrum of Highmore. 

Inferior meatus : nasal duct. 

The septum is the partition separating the two fossse. It is 
formed by the perpendicular plate of the ethmoid, the vomer, 
the nasal spine of the frontal, the rostrum of the sphenoid, the 
crests of the superior maxillary and palate bones, and the 
cartilage of the septum. The space between the anterior nares 
and the anterior edge of the cartilage of the septum is filled by 
membrane, the columna nasi. 

The anterior nares are the anterior openings of the nasal 
fossse. They are separated from each other by the columna 
nasi, and within the margin are arranged short stiff hairs, 
vihr'mos. 

The posterior nares open backwards into the pharynx. They 
are oval in shape, being about 1 inch long and | inch across. 

Sinuses.— The nasal fossse communicate with the following 
sinuses in the neighbouring bones, the mucous membrane being 
continuous with them 

1. Sphenoidal sinuses. 

2. Posterior ethmoidal cells. 

3. Anterior ethmoidal cells. 

4. Prontal sinus. 

5. Antrum. 

The mucous memhraue lining the cavity of the nose is called 
the pituitary or Schneiderian membrane. It is continuous with 
the various sinuses communicating with the nasal fossse, with 
the conjunctiva through the nasal duct and lachrymal canals, 
with the mucous membrane of the pharynx through the pos- 
terior nares, and with the skin of the face through the anterior 
nares. 

The epithelium covering the surface consists of three 
varieties 

1. Stratified squamous, in the region of the nostrils. 

2. Columnar, in the olfactory region. 

3. Ciliated columnar, in the respiratory region and the 
sinuses. 

Structure of the mucous membrane in the olfactory region . — 
The columnar cells taper at their attached ends, and, branching 
out, form a network with the neighbouring cells. Lying in this 
network are spindle-shaped celk, the o^actory cells of Max 
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Schultze, each having a superficial and a deep process. The 
superficial process passes to the surface between the columnar 
cells, terminating at the level of them. The deep process passes 
inwards, becomes varicose, and probably is directly continuous 
with the terminations of the olfactory nerve. 

The Olfactory Nerve.— From the olfactory lobe there proceed 
about twenty branches through the cribriform plate of the 
ethmoid, which may be divided into three sets 

1. Inner: pass along the grooves on the septum. 

2. Middle : distributed to the roof. 

3. Outer: passing to the upper turbinate bone, the anterior 
plain surface of the ethmoid and the middle turbinate bones. 

teaching the mucous membrane the nerves form tufts from 
which filaments are given off. These filaments communicate 
freely with contiguous twigs forming a plexus, and probably end 
in the olfactory cells. 


THE EAR. 

The ear is divided, for the purpose of description, into three 
paits, external, middle, and internal. 

THE BXTEENAL EAR. 

The external ear consists of the auricle or pinna, and the 
external auditory meatus. 

The pinna is a plate of cartilage covered with integument, 
and attached to the commencement of the meatus ; it has 
numerous ridges and depressions, as follows : the external rim is 
the helix, and anterior and parallel to it is another ridge, the 
anti-helix, which is bifurcated above to enclose the fossa of the 
anti-helix ; between the helix and anti-helix is the fossa of the 
helix. Anterior to the anti-helix is a depression, the concha ; 
projecting backwards over the meatus is the tragus, and opposite 
to the latter is the anti-tragus. The lowest part of the pinna is 
called the hhule. 

The external auditory meatus reaches from the bottom of 
the concha to the membrana tympani. It is arched slightly 
upwards, and is directed forwards and inwards ; it is formed 
partly by cartilage and partly by bone. The outer or cartilaginous 
part is continuous with the pinna, and is about | inch long. 
The cartilage does not form a complete tube, being deficient at 
the upper and back part, the interval being filled by fibrous 
tissue. One or two fissures {fissures of Bantorini) partially 
traverse the tube. The inner or osseous part is longer than the 
preceding, and at its inner end there is a groove round the sides 
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and floor for the insertion of the membrana tympani. In the 
outer part of the meatus are hairs and ceruminous glands, which 
latter secrete the ear-wax. 


THE MIDDLE EAR OR TYMPANUM. 

The tympanum is contained in the temporal bone. It com- 
municates with the pharynx by the Eustachian tube, and is 
traversed by a chain of bones, which connect the membrana 
tympani with the internal ear. 

The cavity of the tympanum is bounded externally by the 
meatus and membrana tympani, internally by the external 
surface of the internal ear, and it communicates posteriorly 
with the mastoid cells. 

The roof is formed by a thin plate of bone separating the 
tympanum and the cranium. 

The floor is formed by the roof of the jugular fossa. 

The outer wall is formed by the membrana tympani and the 
bone around it ; the following fissures are seen : — 

The Glaserlan fissure: through which the processus gracilis 
of the malleus and tympanic vessels pass. 

Ayerbure of the iter chordae posterius : leading to a canal 
which opens into the aquseductus Eallopii. 

Aperture of the iter chordae anierim : leading to the canal of 
Huguier, and transmitting the chorda tympani. 

The inner wall presents the following 

The fenestra ovalis : leading into the vestibule. 

The ridge of the aquaeduct-us Fallopii : placed just above the 
preceding. 

The promontory ; placed below the fenestra ovalis, formed by 
the projection of the first turn of the cochlea. 

The fenestra rotunda lies at the bottom of a funnel-shaped 
depression behind the promontory. It is closed by a membrane, 
the secondary membrane of the tympanum of Scarpa, which 
closes an aperture in the bone leading to the scala tympani of 
the cochlea. 

The pyramid is placed just behind the fenestra ovalis j it 
contains the stapedius, the tendon of which projects through the 
apex. 

The posterior wall presents many irregular apertures, which 
are the openings of the mastoid cells. 

The anterior wall shows the following : — 

The canal for the tensor tympani, opening just anteriorly to 
the fenestra ovalis. 

The processus cochleariformis : a process of bone lying 
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between and separating the canal for the tensor tympani and 
the Eustachian tube. 

The Eustachian tube leads into the pharynx, is partly carti- 
laginous and partly osseous ; the internal or cartilaginous part 
is trumpet-shaped, and terminates in an oval opening at the side 
and upper part of the pharynx. The osseous portion is placed 
along the angle of union of the squamous and petrous portions 
of ihe temporal bone, and is about ^ inch long. 

The memhrana tympani is the membrane which separates the 
external and middle eais. Id is inserted into the groove in the 
osseous portion of the external meatus, and is placed obliquely 
across the opening, forming with the floor of the meatus an 
angle of 45°. It contains the handle of the malleus between its 
layers, which makes the membrane concave externally. There 
is a small notch in the upper and anterior part of the groove 
of insertion known as the notch of Rivin% which is closed by a 
loose portion of the membrane, the membrana fiaccida of 
Shrapnell. 

Structure of the membranCf from without inwards : — 

1. Prolongation of skin of meatus. 

2. Fibrous tissue or membrana propria. 

3. Mucous membrane of the tympanum. 

The ossicles of the tympanum are 

1. The Malleus. 

2. The Incus. 

3. The iStapes. 

The malleus, or hammer, consists of ; — 

The head: the thickened upper part, presenting on the 
posterior surface a facet for articulation with the body of the 
incus. 

The nech : a constriction below the head. 

The handle: a long tapering process passing downward, and 
attached by its outer side to the membrana tympani. 

The processus gracilis: a slender spicule passing from the 
neck into the G-laserian fissure. 

The processus brevis : arises from the root of the handle and 
projects outwards to be attached to the membrana tympani. 

The incus, or anvil, consists of : — 

The body : articulating by a saddle-shaped facet with the 
head of the malleus. 

The processus brevis : attached to the margin of the mastoid 
opening. 

The processus longus: passes behind and parallel to the 
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handle of the malleus. The tip protrudes inwards, and ends in 
the orbicular process, which articulates with the head of the 
stapes. 

The stapes closely resembles a stirrup. It consists of 

The head: looking outwards, and articulating with the 
orbicular process of the incus. 

The ham : fixed to the margins of the fenestra ovalis. 

The crura : pass from a constricted part, the neck, and pass 
inwards to the extremities of the base. The anterior crus is 
shorter and straighter than the posterior, and between the two 
a thin membrane is stretched. 

The ligaments unite the chain of bones to the adjacent walls 
of the tympanum. They are 

The anterior ligament of the malleus: passing between the 
root of the processus gracilis and the edge of the Glaserian 
fissure. This ligament was formerly described as a muscle 
passing from the malleus out of the Glaserian fissure, and 
termed the laxator tympani. 

The external ligament of the malleus: passing between the 
processus brevis and notch of Rivini. 

The superior ligament of the malleus : passing between the 
head of the malleus and the roof of the tympanum. 

The ligament of the incus: passing between the processus 
brevis and the posterior wall of the tympanum. 

The annular ligament of the stapes connects the base of the 
stapes with the edge of the fenestra ovalis. 

The muscles :~ 

The tensor tympam arises from cartilage of the Eustachian 
tube, and from bony canal in which it lies. The tendon is 
reflected round the end of the processus cochleariformis, and is 
inserted into the inner border of the handle of the malleus, 
near its root. 

The stapedius is lodged in the aqueductus Eallopii and 
pyramid. The tendon issues from the apex of the pyramid, and 
is inserted into the posterior part of the neck of the stapes. 

THE INTIENAL EAB OE LABYEINTH. 

Within the internal ear are the terminal ramifications of the 
auditory nerve. The internal ear or labj^rinth is divided into 
osseous and memh'anous parts, the former enclosing the latter. 
Within the membranous labyrinth is a fluid, the endolymph ; 
and outside, between the membranous and osseous labyrinths, 
is a fluid, the perilymph or liquor CokmniL 

The OSSEOUS labybinth consists of the vestibule, the cochlea, 
and the semicircular canals. 
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The vestihule is the central part of the labyrinth. Its outer 
wall corresponds to the inner wall of the tympanum, and in it 
is the fenestra ovali% closed by the base of the stapes ; on its 
inner wall is a depression, the fovea hemispherical perforated 
by several holes for the divisions of the auditory nerve ; behind 
this is a ridge, the crista vestibuLi ; and still further back is the 
internal opening of the aqueduct of the vestibule. On the roof 
is a depression, the fovea hemi-elliptiea. At the posterior part 
are the five openings of the semicircular canals, and at the 
anterior part is the apertura scales vestibulL 

The semicircular canals are three arched osseous canals 
placed above and behind the vestibule, opening into that 
chamber by five rounded apertures, two adjacent canals having 
a common opening. Each canal forms about two-thirds of a 
circle, and presents at one end a dilated part, the ampulla. Two 
of the canals are vertical, and the third is horizontal. 

The superior canal is vertical, and forms a projection on the 
upper border of the petrous part of the temporal bone. The 
inner extremity joins the opening of the posterior canal. 

The posterior canal is vertical, its upper end being joined to 
the lower opening of the superior canal. 

The horizontal or external canal is the smallest of the three, 
and lies horizontally just above the level of the fenestra ovalis. 

The cochlea is cone-shaped, with the base turned to the in- 
ternal meatus, and the apex opposite the canal for the tensor 
tympani, and consists of a tapering spiral canal of 2| turns, 
with the inner wall formed by its axis or modiolus ; the canal 
is divided into two scalee by a partition of bone and membrane, 
the lamina spiralis. The enclosed arched extremity of the 
cochlea is called the cupola, and the first turn of the canal 
bulging into the tympanum forms the promontory. The lamina 
spiralis ossea ends at the apex of the cochlea in a small point, 
the hamulus, between which and the modiolus is a small 
opening, the helicotrema, by which the two scalse communi- 
cate. 

The modiolus is pierced by small canals for the passage of 
nerves, and one larger one, the central canal of the modiolus, 
passes from the base to the last half -turn of the cochlea. At the 
base of the lamina spiralis is a small canal, the spiral canal of the 
modiolus, which winds round the axis, and contains a spiral 
ganglionated cord, the ganglion spirale. 

The scalsB are known respectively as the scala tympani and 
the scala vestibuli. 

The scala tympani is the lower one ; it commences at the 
fenestra rotunda. 
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The scald vmtihvli commences at the cavity of the vestibule, 
and communicates at the apex of the modiolus "with the scala 
tympani, by the helicotrema. 

The MEMBRANOUS LABYRINTH consists of sacs containing fluid 
(endolymph). The ramiBcations of the auditory nerve are dis- 
tributed on the wall. These membranous sacs complete the 
septum between the scala tympani and the scala vestibuli, 
besides enclosing a third space, the scald media or membranous 
canal of the cochlea. 

The membranous vestibule consists of two sacs, the utricle 
and the saccule. 

The utricle or common sinus is larger than the saccule, and is 
situated in the posterior and upper part of the vestibule, being 
contained in the fovea hemi-elliptica. The apertures of the 
membranous semicircular canals open in the posterior part. At 
the anterior part is a thickened spot, the macula acustica, 
where the nerves enter. The interior contains, opposite the 
macula, attached to the wall, a small calcareous deposit, known 
as otoliths, otoconia or ear sand. Below there is a canal, which, 
joined to a similar tube from the saccule, extends along the 
aqueduct of the vestibule, and ends in a dilated pouch, the 
saccm endo-hjmphaticm. 

The saccule is smaller and rounder than the utricle, and lies 
in the fovea hemispherica. Like the utricle, it contains a 
macula and a collection of otoliths. Below there is a small 
canal, eanalis reuniens, which connects it with the membranous 
canal' of the cochlea. 

The membranous semicircular canals are about one-third 
the size of the osseous ones, except at the ampullae, where they 
dilate to nearly fill the bony canal. Each membranous canal 
i.s free on the convex surface, the concavity being fixed to the 
osseous canal. On the part of the interior surface of the am- 
pulla, corresponding to the attachment to the bony canal, is a 
transverse projection, the crista accustica, covered by a layer of 
columnar epithelium, from each cell of which projects inwards a 
small filament, auditory hair. These auditory hairs are probably 
the ultimate endings of the auditory nerve. 

The membranous cocklea consists of a membranous tube 
divided into three parts — the scala tympani, scala vestibuli, 
and canal of the cochlea, which latter contains the organ of 
Oorti. 

The lamina spiralis ossea partly divides the spiral canal into 
the scala tympani and scala vestibuli, the latter being superior. 
The septum is completed by the membrana hasilaris, which is 
attached to the lower free edge of the lamina spiralis ossea, 
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and passed outwards to the wall of the cochlea, where it is 
fixed to a thickening of the periosteum called the spiral liga- 
ment. 

The canal of the cochlea contains the organ of Corti. It lies 
on the outer part of the scala vestibuli, and is separated from 
it by the membrane of Eeissner, which passes from the lamina 
spiralis upwards and outwards to the roof of the scala. Thus a 
triangular piece is cut off, bounded internally by the membrane 
of Keissner, externally and above by the outer wall of the 
cochlea, and below by the basilar membrane. The canal of the 
cochlea is connected below with the saccule by the canalh 
reuniens, and above it terminates in a blind cone-shaped ex- 
tremity, partly bounding the helicotrema and fixed to the 
cupola. The part of the lamina spiralis within the canal of the 
cochlea becomes thickened, and is called the limbvs^ and ter- 
minates in a concave border, the sulcus spiralis. The basilar 
membrane is attached to the lower margin of the sulcus 
spiralis. 

The organ of Corti is contained in the epithelium covering 
the basilar membrane. 

Structure : — 

The most prominent central part is formed by the inner and 
outer rods of Corti, which are placed longitudinally upon the 
basement membrane, the two sets inclining towards each other, 
the inner overlapping the outer, and thus forming a triangular 
interval, which extends along the whole of the canalis coch- 
learis. On the inner side of each inner rod is an epithelial cell, 
having short hairs attached to the terminal end, and the series 
is called the inner hair cells. 

On the outer side of the outer rods are three or four rows of 
similar cells, known as the outer hair cdls, the hairs of which 
project through a fine network covering them, called the lamina 
reticularis. 

Over the whole is stretched the memhrana tectoria or mem- 
brom of Corti, which is attached internally to the limbus, and 
passing outwards as far as the outer side of the external hair 
cells. 

The Auditory Nerve.— The auditory nerve divides in the in- 
ternal auditory meatus into two branches, which perforate the 
cribriform plate, and are distributed to the cochlea and the 
vestibule. 

The superior branch supplies : — 

1. The utricle. 

2. The ampulla of the superior semicircular canal. 

3. The ampulla of the horizontal semicircular canal. 
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The inferior branch L« distributed to : — 

1. The cochlea. 

2. The saccule. 

3. The ampulla of the posterior semicircular canal. 

Nerves of the Cochlea.—'Hie branches of the auditory nerve 

destined for the cochlea perforate a number of foramina at the 
bottom of a spiral groove, the tractm spiralis foraminulenim, 
placed in the centre of the base of the cochlea. These foramina 
lead to small canals, which at first pass through the modiolus, 
and then radiate outwards between the bony layers of the 
lamina spiralis. In the centre of the tractus spiralis foraminu- 
lentus is a larger foramen leading to the central canal of the 
modiolus, and transmitting nerve filaments for the last half- 
turn of the cochlea. Near the commencement of the lamina 
spiralis the nerve fibres pass through a ganglionic cord, the 
(jmglion spirals, which is contained in the canalis spiralis 
modioli, each fibre probably having a bipolar cell from the 
ganglion connected with it. Thence the fibres pass outwards in 
distinct cords, and afterwards spread out into a layer which at 
the edge of the osseous lamina form bundles which pass through 
perforations at the edge of the bony lamina spiralis, and pass 
into the epithelium near the inner hair cells, and probably are 
distributed to both sets of hair cells. 

THE EYE AND ITS APPENDAGES. 

THE APPENDAGES OP THE BYE. 

The eye-brows are two arched eminences over each orbit, 
consisting of thickened integuments and muscles, surmounted 
by hairs. 

The eye-lids are two movable folds, an upper and a lower, 
the upper one being more movable, which by their closure pro- 
tect the eye from injury. When the eye-lids are open the 
angles of junction of the upper and lower lids are called 
respectively the external and the internal canthus. In the 
inner canthus the lids are separated by a fold of conjunctiva, 
the plica semi-lumris, which is occupied by the caruncula 
lachrymalis, and opposite the commencement of this, on each 
lid, is the lachrymal papilla, which is pierced by the punctum 
lachrymals, the external opening of the lachrymal canal. 

Structure from without inwards : skin, areolar tissue, orbicu- 
laris muscle, tarsal cartilage, and palpebral ligament, Meibomian 
glands, conjunctiva ; the upper lid has also the aponeurosis of 
the levator palpebrse, which is attached along the fore-part of 
the upper surface of the tarsal cartilage. 
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The lachrymal gland occupies a depression in the external 
angle of the orbit ; the anterior margin is connected to the back 
part of the upper eye-lid. The ducts (12 or 14) open by aper- 
tures, placed in a row, at the inner surface of the upper lid. 

The lachrymal canals commence at the funcia lachrymalla, 
which are the openings of the canaliculi, and pass inwards to 
open into the lachrymal sac. 

The lachrymal sac is placed in a groove formed by the 
lachrymal bone and the nasal process of the superior maxilla, 
being behind the tendo-oculi, and in front of the tensor tarsi ; 
it is the dilated upper end of the nasal duct. 

The nasal duct leads from the lachrymal sac to the inferior 
meatus of the nose, where it opens, the aperture being partly 
guarded by a valve formed of the mucous membrane. It is 
about I inch long, and is directed downwards, and slightly out- 
wards and backwards. 


The eye-ball is contained within the orbit ; its shape is 
spherical, with the segment of a smaller sphere, corresponding 
to the cornea, placed anteriorly. 

The eye-ball consists of three coats enclosing three refractive 
media : — 

1st coat 

‘Md coat 

Zrd coat 

The refractive media are : — 

1. Aqueous humour. 

2. Vitreous body. 

3. The lens. 

Surrounding the middle of the eye-ball is a covering of fascia, 
the ca’psuU of Tmon^ continuous posteriorly with the sclerotic 
at the entrance of the ciliary vessels, whilst anteriorly it is con- 
nected with it by loose tissue only, and is pierced by the tendons 
of the muscles of the eye-ball. It forms, so to speak, a synovial 
sac in which the eye-ball glides. 

The sclerotic coat is opaque and fibrous, and occupies the 
posterior f of the eye-ball, being continuous in front with the 
cornea. 

The outer surface is white and smooth, receiving the in- 
sertions of the recti and obliqui muscles. 

The inner surface is of a light-brown colour, due to a lining 


J Sclerotic. 

Cornea. 

/ Choroid, 
\Iris. 
Ketina, 
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of pigmented connective-tissue, the memirana fusca, which is 
connected by fine filaments to the choroid coat. Between the 
sclerotic and choroid coats is a lymph-space transmitting branches 
of the ciliary vessels and nerves. 

The optic nerve passes through the posterior part of the 
sclerotic, about -} inch internal to the axis of the eye-ball, the 
point of perforation being called the lamina cribrosa. At its 
entrance, the outer sheath of the nerve blends with the sclerotic 
coat. 

The sclerotic is thickest at its posterior part, gradually 
thinning until about | inch from the cornea, where it thickens 
again. 

The Uood'omeh of the sclerotic are few in number, but near 
its junction with the cornea there is a vascular zone derived 
from the anterior ciliary branches of the ophthalmic artery. 

The cornea is the anterior transparent part of the outer coat 
of the eye-ball, occupying about ^ of the circumference of the 
globe. It projects forward beyond the curvature of the sclerotic, 
being the segment of a smaller circle. The posterior surface is 
concave, and projects further backwards than the anterior con- 
vex surface, being overlapped by the edge of the sclerotic. 

Structure 

The cornea is constructed of three parts : — 

1. Stratified epithelium : continuous with that of the con- 
-.jiinctiva, and called the anterior epithelial layer. 

2. Substantia propria : formed of modified connective-tissue, 
consisting of about sixty strata of fibres in which are spaces 
containing branched cells, the comeal corpuscles. The part of 
this connective-tissue jiist beneath the epithelium is denser than 
the rest, and is called the anterior elastic lamina. 

Posterior to the substantia propria, and separating it from the 
epithelial layer lining the anterior chamber, is the posterior 
elastic lamina, or membrane of Hecemet. At its circumference 
this membrane splits up into fibrous bundles, the pillars of the 
iris, which are covered with epithelium cells continuous with 
those lining the posterior elastic lamina. The cavities between 
these pillars are known as the .spaces of Fontana. 

Close to the junction of the cornea with the sclerotic, and a 
little anterior to the spaces of Fontana, is a similar but larger 
space, called the canal of Schlemm. 

3. A layer of epithelium cells : the posterior epithelial layer 
which lines the posterior elastic lamina on the surface next to 
the anterior chamber. 

The choroid coat is situated between the sclerotic and the 
retina, and is of a dark-brown colour. It is continued anteriorly 
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into the iris, but before its junction Jt forms a number of pro- 
jections, folding inwards, and arranged in a circle, known as the 
ciliary processes. They are about seventy in number, and are 
placed in corresponding depressions upon the surface of the 
vitreous humour, and the suspensory ligament of the lens. 

The choroid coat is thickest behind, where it is pierced by 
the optic nerve. 

Externally it is connected to the sclerotic by loose connective- 
tissue traversed by vessels and nerves as before described. In- 
ternally it is covered by the pigmented cells of the retina. 
Structure : — 

The choroid consists of bloodvessels connected together by 
loose connective-tissue, and containing large branched and pig- 
mented cells. 

1. Lamina mp'a-choroidea : this is the external membranous 
layer, similar to the lamina fusea of the sclerotic. It consists 
of a thin membrane containing a network of elastic fibres, and 
covered with flat epithelium cells. Arranged irregularly in it 
are large pigmented cells, and scattered over it are a few 
lymphoid cells. It is loosely connected, as described, with the 
lamina fusca, and between the two is a lymph -space, containing 
vessels and nerves, which communicates with the capsule of 
Tenon. 

2. The choroid proper is similar in structure to the lamina 
supra-choroidea, but contains in addition a large number of 
bloodvessels. 

It consists of two layers, an outer and an inner. The outer 
part contains the larger branches of the vessels. The arteries, 
the short ciliary, pierce the sclerotic coat close to the optic 
nerve, pass forwards, and bend inwards to end in the inner 
layer. 

The veins, vasa 'oorticosa, are external to the arteries and 
join together into four or five principal trunks, which pierce the 
sclerotic midway between the cornea and the optic nerve. 

The inner coat, or tunica RuyscMana, is formed by the 
capillary endings of the vessels of the outer coat ; they pass 
forwards to -J- inch from the cornea, joining those of the ciliary 
processes. 

3. Membrane of Bruch: this is a structureless membrane, 
which lines the internal surface of the choroid. 

The ciliary processes are of the same structure as the rest of 
the choroid. The bloodvessels are derived from the anterior 
ciliary branches. 

The ciliary muscle consists of two sets of fibres, radiating 
and 'circular. 

The radiating arise by tendon from the sclerotic close to the 
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junction "witb the cornea, between the spaces of Fontana and 
the canal of Schlemm, and- are inserted into the choroid opposite 
the ciliary processes. 

The circvlar : a zone of circular fibres internal to the radiating, 
at the base of the ciliary processes. 

The iris is the coloured membrane suspended in the aqueous 
humour behind the cornea and in front of the lens. In the 
centre is an aperture, the ■pupil. 

It is connected at its circumference to the choroid, being 
continuous with it ; and anterior to this it is attached to 
the cornea by the pillars of the iris, or Ugamentwm pec- 
tinatum. 

The anterior surface is coloured and marked by wavy lines 
converging towards the free edge of the pupil. 

The posterior surface is darkly pigmented and marked with 
folds prolonged from the ciliary processes. 

Structure :~ 

The framework of the iris is a delicate stroma of connective- 
tissue, containing bloodvessels, nerves, and pigment -cells. 

The layers of the iris are thus arranged :~ 

1. Epithelial layer, continuous with the epithelial layer of the 
membrane of Descemet. 

2. Stroma, consisting of cells and fibres, arranged radially to- 
wards the pupil, and containing yellow pigment-cells. On the 
posterior surface of the stroma are some thin layers of very dark 
pigment-cells, the iivea. 

3. The muscular tissue, consisting of two forms :■ — 

The sphincter, a narrow band of fibres placed posteriorly close 
to the pupil (3rd nerve). 

The dilator (sympathetic nerve), commencing at the outer 
margin of the iris, with the fibres converging towards the 
pupil. 

The Uood'cessels of the iris consist of the two long ciliary 
arteries, which pierce the sclerotic close to the optic nerve, and 
pass forwards in the lymph-space between the lamina fusca of 
the sclerotic and the lamina supra-choroidea of the choroid to 
enter the outer surface of the iris, having previously divided 
into two branches. They anastomose with the corresponding 
vessels of the opposite side, and with those from the vas- 
cular zone of the sclerotic, formed by the anterior ciliary 
arteries. 

^ These form the circulus major. Small branches from this 
circle converge towards the pupil, and freely inosculate with one 
another, forming the circulus minor. 

The veins follow the same arrangement as the arteries, and 
communicate with the canal of Schlemm. 
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The nerves of the choroid and iris are about fifteen in number, 
and are the dlian'y nerves^ from the lenticular ganglion and the 
nasal branch of the 5th ; they follow very closely the course of 
the bloodvessels. 

The retina is the expanded termination of the optic nerve, and 
forms the internal tunic of the eye. It reaches forwards nearly 
as far as the ciliary processes, where it ends in a saw-edged 
border, the ora serrata, and from this border there is prolonged 
a thin layer as far as the ciliary processes, which blends with 
the uvea of the iris. This prolongation contains no nerve-fibres, 
and is called the pars dliaris retinoe. 

The outer surface is covered with pigment-cells (formerly 
described as part of the choroid). 

The imier surface contains : — 

The macula lutea, or yellow spot, situated in the axis of the 
globe. 

The fovea centralis, a depression in the preceding. 

The porus opticus, or disc, about inch to the inner side of 
the yellow spot, where the optic nerve enters, coursing over 
which may be seen the central vessels of the retina. 

Structure of the retina : — 

The retina consists of eight layers arranged perpendicularly 
to its surface, together with some connecting fibrous struc- 
tures. 

The layers of the retina are as follows : 

1. Layer of nerve fibres.— These are the fibres of the optic 
nerve, consisting of axis cylinder only, and arranged in bundles. 
The layer is thickest behind, and is entirely wanting at the 
yellow spot. 

2. The ganglionic layer, or layer of nerve-cells, is a single 
stratum of large nerve-cells, except in the region of the yellow 
spot, where they are two or three deep, whilst over the spot 
itself they are from eight to ten deep and bipolar. From the 
inner end of each cell there extends obliquely into the pre- 
ceding layer a single process, which is continuous with one of 
the nerve-fibres of that stratum. The other extremity of the 
cell is embedded in the next layer, and from it one or two 
branched processes proceed. Each cell has a nucleus and a 
nucleolus. 

3. Inner molecular layer . — This is a thick layer of granular 
substance, consisting of a fine network, probably enclosing lymph. 
The branches from the outer end of the ganglion cells lose them- 
selves in this layer, and the varicose extremities of the nuclear 
bodies of the next layer can be traced into it. 

4. Inner nuclear layer . — ^This layer consists of nucleus-like 
bodies of four different kinds, and collectively known as the 
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inner granules. The following is a description of the different 
varieties of these cells : — 

(tt) Eound or oval bipolar cells, each end being prolonged 
into a fine pocess. The inner process is varicose, 
and passes into the inner molecnlar layer, and each 
is probably connected with a branched process from 
a ganglion cell. The outer processes pass into the 
next layer, and may or may not become branched 
before reaching it. These cells are the most 
numerous in this layer, and consist almost entirely 
of a nucleus and nucleolus. 

(b) The second variety consists of cells with nucleus and 

nucleolus, but without branches, and form a stratum 
next to the inner molecular layer. 

(c) This variety resembles the preceding, except that they 

have a single branch from their inner surface. 
These cells are arranged in the outer part of the 
layer. 

{d) Oval nuclei connected with the Mullerian fibres 
(described later on). 

5. Outer molectdar layer . — ^This layer resembles the inner 
molecular layer in structure, but is much thinner. It re- 
ceives the branches from the bipolar cells of the inner nuclear 
layer. 

6. Outer nuclear layer . — This layer consists of two kinds of 
oval nucleus-like bodies. 

(a) The rod granules . — ^These are the most numerous, 
and each consists of a bipolar cell containing an 
oval nucleus crossed by one or two bands of a 
lighter substance. The branches or rod fibres ex- 
tend inwards and outwards, being marked with 
small varicosities. The inner branch ends in a 
slightly larger varicosity which sends a few fibrils 
into the outer molecular layer, whilst each of the 
outer branches ends in one of the rods of the next 
layer. 

(5) The cone granules^ placed in the outer part of the 
layer, are fewer than the preceding except at the 
macula lutea, where only this variety is found. 
Bach consists of an oval nucleus with a nucleolus. 
From the inner extremity of the cell there extends 
a thick process, reaching as far as the outer mole- 
cular layer, where it forms an expansion, and sends 
a few fine fibrils into that layer. The branch from 
the outer, part of the cell is very short, and forms 
the base of a corresponding cone. 
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7. Layer of Rodg and Goms 

(a) The roda. — These are the more numerous, except at 
the yellow spot, where they are absent. They are 
arranged regularly in rows. Each rod is divided 
about its middle into an outer and an inner part, 
the latter being somewhat spindle-shaped, whilst at 
its inner extremity it passes through the so-called 
external limiting membrane, and is joined to an 
outer branch of a rod granule of the outer nuclear 
layer. The outer half of each rod has the appear- 
ance of a column of small superimposed discs. 
The end of each is rounded, and projects into the 
pigmentary layer. 

(&) The cowes.— Bach cone consists of a spindle-shaped 
base resting upon a cone granule of the outer 
nuclear layer. From the outer end there proceeds 
a small tapering process, similar in construction to 
the outer part of the rods. 

8. The piymentary layer.— This stratum forms the external 
layer of the retina, and consists of a single layer of hexagonal 
pigmented cells, separated from one another by clear inter- 
cellular substance. From the inner surface which contains the 
pigment numerous line fibrils proceed, extending between the 
outer parts of the layer of the rods. 

The outer surface of this layer is smooth, has no pigment, 
and is in proximity to the membrane of Bruch of the choroid. 

The MiiUerian Fibres 

These fibres serve as connective-tissue to the layers of the 
retina, passing from the inner to the outer surface. They are 
more numerous and distinct near the ora serrata than at the 
posterior part of the retina. Each fibre commences at the inner 
surface of the retina by a broad base, shaped like a foot. These 
bases are connected with each other at their edges, and thus 
give rise to the appearance of a basic limiting membrane to the 
retina, which is sometimes called the membrana Imitans 
interna. 

The fibre passes outwards through the three inner layers of 
the retina, and may or may not give a few fine projections into 
them. Arrived at the inner nuclear layer, they give off some 
processes to support the inner granules, and in addition each 
fibre has a large nucleus with, a nucleolus, which forms the 
fourth variety of cells in this layer. 

The fibres then pass outwards and reach the outer nuclear 
layer, where they break up into fine fibrils to fill up the intervals 
between the outer granules, and terminate at the bases of the 
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rods and cones in a well-defined line, known as the m&mhrana 
limitans externa^ from which very fine fibrils extend between the 
rods and cones for a short distance. 

Structure of the yellow spot and the fovea centralis ; — 

Most of the layers are much thicker at the macula lutea than 
in any other part of the retina. 

The ganglionic layer is increased until the cells are six or 
eight deep. The cells are bipolar, and are arranged sonaewhat 
obliquely, and as the nerve-fibres run outwards to join the 
ganglion -cells, this first layer becomes very thin at the edge of 
the fovea centralis. In the fovea the inner molecular, the 
inner nuclear, and the outer molecular layers merge into one 
another, and the outer nuclear layer becomes very much thinned. 
Only cones are found in the fovea, and these are longer and 
thinner than usual. The yellow colour of the macula is due to 
colouring matter occupying the interspaces of the four or five 
inner layers. 

Structure of the ora serrata and pars ciliaris 

At the ora serrata the layers gradually disappear, the outer 
layer of rods and cones being the first to go, the two inner layers 
(nerve-fibres and ganglion-cells) are wanting entirely at the ora, 
and the inner molecular layer, composed in this situation of 
Mullerian fibres, disappears suddenly. The two nuclear layers 
become merged into one, and are continued into the pars ciliaris 
as a layer of columnar cells. The pars ciliaris thus consists of 
the layers left, viz., a layer of columnar cells, each having a 
nucleus near its outer part, and bounded externally by the 
pigmentary layer. 

Bloodvessels of the retina : — 

The central artery of the retina passes through the optic 
nerve, and reaches the inner surface of the retina through the 
disc. It here divides into two branches, an upper and lower, 
which subdivides, and the branches pass outwards. 

The outer branches give small offsets to end in capillaries 
round the fovea. The rest of the branches are distributed, as 
capillaries, to the inner four retinal layers. The veins follow the 
same distribution as the arteries. 

The vitreous body is a soft gelatinous substance occupying 
about i of the eye-ball. It supports the retina behind, and is 
hollowed out in front for the lens. 

Between the retina and the vitreous, and enclosing the latter 
except in front, is a thin capsule, the hyaloid membrane. 

This membrane passes forwards in front to the anterior part 
of the naargin of the lens. It becomes stronger in this part, 
and is called the zonule of Zinn, the zonula ciliaris, or the 
suspensory ligament of the lens. 
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The zouule commences near the ciliary processes, and passes 
forwards to the front of the lens, and is attached in front to the 
lens capsule. In addition some fibres are attached to the extreme 
edge of the lens, and others become continuous with the posterior 
part of the capsule. 

The interstices between these fibres are occupied by fluid, but 
after death they may be distended with air, and an appearance 
of a canal (canal of Petit) encircling the lens is produced 
(Quain). 

Extending forwards from the optic disc through the vitreous, 
as far as the capsule of the lens, is the canal of Stilling, or 
hyaloid canal, which is the remains of a branch from the central 
artery of the retina in the foetus. The substance of the vitreous 
contains throughout a number of corpuscles possessing amoeboid 
movements. 

The lens is a transparent double convex body enclosed in a 
transparent membrane, the lens capsule. It is in contact an- 
teriorly with the iris ; posteriorly it rests in a depression in the 
vitreous body, and it is surrounded by the suspensory ligament 
or zonule of Zinn. It is about -} inch in diameter, and about 
■t inch thick. 

The outer part is soft, and encloses a hardened centre, the 
“nucleus.” At the posterior part the lens is in direct contact 
with the capsule, but in front it is separated by a layer of 
flattened epithelium cells, which gradually merge at the edge of 
the lens into the lens fibres. 

The lens capsule is the structureless membrane enclosing 
the lens, thick in front near its circumference, where it is 
strengthened by the fibres of the zonule, but very thin 
posteriorly. 

The aqueous humour and the aqueous chambers. — The 
aqueous humour occupies the space between the anterior part 
of the lens capsule and the posterior part of the cornea. 

The iris divides the chamber into two parts, known as the 
anterior and posterior chambers. 

The anterior chamber is bounded in front by the cornea, 
behind by the iris, and opposite the pupil by the anterior part 
of the lens. 

The posterior chamber is the triangular interval at tim cir- 
cumference of the lens between the ciliary proccKscH, the iris, 
and the zonule of Zinn. 
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phalangeal of fingers, 

of toes, 24 
of pubic symphysis, 
11 

radio-carpal or wrist, 
15 

cubital inferior, 
15 

superior, 

14 

sacro-coccygeal, 11 
iliac, 10 
vertebral, 10 
scaphoid to cuboid, 
22 

to cuneiform, 
22 

scapulo-humeral, 13 
sterno-clavicular, 12 
tarso-metatarsal, 23 
temporo-maxillary, S 
of the thumb, 16 
tibio-tarsal or ankle 
21 

of vertebrse, 5 

Arcus externus diaphragmatis, 47 
internus diaphragmatis, 4(i 
Arytaaao-epiglottidean folds, 204 
Arytsenoid cartilages, 202 
muscle, 32 

Ascending cervical artery, 66 
vein, 102 
colon, 185 

phar 3 mgeal artery, 71 
vein, 102 

Attollens aurem, 24 
Attrahens aurem, 24 
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Auditory artery, 76 

nerve, 150-228 
nucleus, 121 
Auricle of the ear, 221 
Auricles of the heart, 198 

left, 200 
right, 198 

Auricular artery, posterior, 71 
nerves, great, 157 
inferior, 144 
superior, 144 
posterior, 150 
Auricular vein, 101 

nerve of vagus, 153 
Auiieulo-temporal nerve, 144 
Auriculo-ventricular aperture, left, 
200 

Auriculo - ventricular aperture, 
right, 199 

Aurieularis magnus nerve, 157 
Axillary artery, 76 
fascia, 33 
vein, 103 

Axis, cceliac, of artery, 85 
of cochlea, 225 
thyroid, 66 
Azygos, artery, 95 
veins, 105 
uvulae muscle, 31 

Base of brain, 127 
Basilar artery, 70 

membrane, 226 
Basilic vein, 102 
Biceps femoris muscle, 52 
flexor cubiti, 35 
Bicuspid teeth, 177 
Bile ducts, 189 
Biventral lobe, 12S 
Bladder, 210 

interior of, 211 
Bladder, connections of, 211 
ligaments of, 47, 191 
Bones of the ear, 223 
Brachial aponeurosis, 36 
artery, 7S 
plexus, 158 
veins, 103 

Braehialis anticus, 35 
Brain, base of, 127 

membranes of, 136 
Broad uterine ligament, 218 
Bronchial arteries, 83 
glands, 113 
veins, 105 
Bronchus, left, 205 
right, 205 

Brunner’s glands, 185 


Buccal artery, 73 
nerve, 144 

Buccinator muscle, 26 
Bulb of the urethra, 213 
artery of, 90 
Bulbus olfactorius, 139 

Caecum coli, 185 

connections of, 185 
Calamus scriptorius, 119 
Caliees of the kidney, 209 
Calciform papillae, 209 
Canal, Hunter’s, 51 
of cochlea, 227 
of Petit, 237 
of spinal cord, 115 
of Stilling, 237 
of the tensor tympani, 222 
Canine teeth, 177 
Capsular arteries, inferior, 86 
middle, 86 
superior, 85 
ligament of the hip, 17 
knee, 19 
shoulder 
13 

thumb, 16 

Capsule of crystalline lens, 237 
of Glisson, 189 
suprarenal, 210 
Caput galllnaginis, 218 
Cardiac nerve, inferior, 174 
middle, 174 
of pneumogastric 
153 

superior, 173 
plexus, 175 
veins, 106 

Carnese columnas, 199 
Carotid artery, external, 09 
internal, 74 
left, common, 68 
right 'common, 68 
plexus, 173 

Carpal artery, radial anterior, 79 
posterior, 79 
ulnar anterior, 81 
posterior, 81 
Carpo-metacarpal ax'ticulatioii, 16 
Cartilage, arytenoid, 202 
cricoid, 201 
cuneiform, 202 
of the ear, 221 
■thyroid, 201 

triangular of the nose, 219 
CartiLages of the eyelids, 228 
of the nose, 219 
of Santorini, 202 
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Cartilages of trachea, 205 
Caruncula lachrymalis, ‘22S 
Carunculse myrtiformea, 217 
Cauda equina, 114 
Cava, inferior, 105 
superior, 104 
Cavernous body, 213 

artery of, 00 
plexus, 173 
sinus, 9D 

Central artery of the retina, 75 
passage of cochlea, 225 
lobe of brain, 130 
Centrum ovale cerebri, 132 
Cephalic vein, 102 1 

Cerebellar arteries, inferior, GO 
superior, 7G 

Cerebellum, form of, 122 
lobes of, 122 
structure of, 123 
Cerebral artery, anterior, 75 
middle, 75 
posterior, 7G 

Cerebrum, division into lobes, 120 
form of, 127 
interior, 132 
structiue, 1S6 
Cervical fascia, 28 

ganglion, inferior, 174 
naiddle, 173 
superior, 172 
glands, 111 

nerves, anterior branches, 
156 

nerves, posterior branches, 
156 

plexus of nerves, 150 
plexus of nerves, deep 
branches, 157 
plexus of nerves, super- 
ficial, 157 

Cervicalis, ascendens artery, 66 
muscle, 42 
vein, 102 
profunda artery, 68 
vein, 102 

superficialis nerve, 157 
Cervico-faeial nerve, 150 
Cervix uteri, 218 
Chamber of the eye, anterior, 237 
posterior, 237 

Check ligaments, S 
Chiasma of the optic nerves, 127 
Chondro-oostal articulations, 10 
sternal articulations, 9 
Chorda tympani nerve, 149 
Chordae tendiuesa, 199 
Chordae vocales, 204 


Chordae Willisii, 99 
Choroid arteries of the brain, 76 
coat of the eye, 230 
plexuses of the brain, 135- 
137 

veins of the eye, 231 
brain, 98 

Ciliary arteries, 75 
muscle, 231 

processes of the choroid, 231 
nerves of nasal, 141 

of lenticular ganglion 
141 

Circle of Willis, 76 
Circular sinus, {Hi 
Circumflex artery, anterior, 78 
external, 93 
internal, 93 
posterior, 7S 
iliac artery, deep, 91 
iliac artery, sui>erficial, 
92 

nerve, 159 

Clavicular cutaneous nerves, 157 
Clitoris, 216 
Coccygeal muscle, 4S 
nerve, IGT 
Cochlea, canal of, 227 
nerve of, 228 
Cceliao artery, 86 
plexus, 176 
Colic artery, left, SO 

middle, 86 
right, SO 
veins, 108 
Colon, 185 

Columnse carnese, 199 
Columns of the cord, 115 
Comes nervi ischiatici artery, 91 
phrenici artery, 07 
Commissure, anterior, 135 

of the cerebellum, 122 
of the cord, 115 
great, 132 

of the optic nerves, 127 
posterior, 125 
soft, 126 

Commissural fibres of the medulla, 
119 

Communicating artery of anterior 
cerebral, 76 

Communicating artery of posterior 
cerebral, 76 

Commimicating artery in the palm, 
SI 

Communicating peroneal nerve, 171 
Compressor of the nose, 26 

of the urethra, 48 
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Concha, 221 

Cones of the retina, 234 
Conjoined tendon, 44 
Conjunctiva, 228 
Conoid ligament, 13 
Constrictor, inferior, 30 
middle, 30 
superior, 30 
Conus arteriosus, 199 
medullaris, 114 

Convolutions of the brain, 129 
of hemisphere, 129 
of longitudinal fissure, 
131 

Coraeo-brachialis nauscle, 85 

clavicular articulation, 13 
humeral ligament, 13 
Cornea, 230 

structure, 230 
Comicula laryngis, 202 
Cornua of gray crescent, 115 

of lateral ventricle, 133 
Corona glandis, 212 
Coronary vessels of the heart, 200 
of the lips, 70 
artery of the stomach, 85 
ligament of the liver, 187 
plexus of the stomach, 176 
plexus of the heart, 175 
sinus, 106 

Corpora albican'tia, 127 
Arantii, 199 
cavernosa, 213 
geniculata, 126 
mamillaria, 127 
olivaria, 118 
quadrigemina, 125 
restiformia, 118 
Corpus callosum, 182 

dentatum cerehelli, 123 
fimbriatum uteri, 218 
geniculatum externum, 126 
internum, 126 
Highmorianum, 215 
olivare, 118 

spongiosum urethrae, 213 
striatum, 135 
thyroideum, 208 
Corrugator supercilii muscle, 25 
Costo-elavicular ligament, 12 
coracoid membrane, 33 
transverse ligaments, 9 
Cotunniua, nerve of, 143 
Cotyloid ligament, 18 
Covered band of Beil, 132 
Cowper’s glands, 212 
Cremaster muscle, 44 
Cremasteric artery, 91 


Cremasteric fascia, 214 
Cribriform fascia, 49 
Crieo-arytaenoid articulation, 202 
muscle, lateral, 31 
posterior, 31 
thyroid articulation, 202 
membrane, 203 
muscle, 31 
Cricoid cartilage, 201 
Crista vestibuli, 225 
Crucial ligaments, 119 
Crura cerebelli, 123 
cerebri, 124 
of the diaphragm, 45 
of the fornix, 134 
Crural arch, 49 

deep, 49 
canal, 49 
nerve, 165 
ring, 49 
sheath, 49 
Cystic artery, 85 
duct, 189 

plexus of nerves, 176 

Decussation of the pyramids, 119 
Deep cervical artery, 68 
crural arch, 49 

transverse muscle of peri- 
nseum, 48 

Deferential artery, 88 
Deltoid ligament, 21 
muscle, 34 

Dental artery, anterior, 73 
inferior, 73 
superior, 73 
Dental nerve, anterior, 142 
inferior, 145 
posterior, 142 
Dentate lamina, 123 
ligament, 138 
Depressor anguli oris, 26 

labii inferioris, 20 
alge nasi, 20 

Deseendens noni nerve, 155 
Descending colon, 180 
Diaphragm, 45 

arteries, 67, 84 
plexus of, 175 
Digastric muscle, 29 
nerve, 150 

Digital arteries of plantar, 93 
of radial, SO 
of ulnar, 81 
nerves of median, 161 
of plantar, 170 
of radial, 162 
of ulnar, 101 
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Dilator of the nose, 26 
of the pupil, 232 
Dorsal artery of the foot, 06 
of the penis, 90 
of the scapiia, 78 
of the tongue, 70 
nerves, anterior branches, 156 
posterior branches, 
155 

cutaneous of the 
hand, ICl 
of the penis, ICS 
Dorsi-spinal veins, 105 
Douglas’s fold, 44 
Ductus ad nasum, 229 

arteriosus, S2, 207 
communis choledochus, ISO 
eysticus, 189 
ejaculatorius, 21C 
hepaticus, 189 
lymphaticus, 110 
pancreaticus, 190 
reunions, 227 
Riviniani, 181 
Stenonis, 180 
thoracicus, 110 
Whartonii, ISO 
Duodenum, connections, 184 
Dura mater, 1S6 

of the cord, 138 

Ear, external, 221 
internal, 204, 224 
Eighth nerve, 150 
Eiaeulator urin^, 48 
Elastic layers of cornea, 230 
Elbow joint, 14 
Bminentia collateralis, 133 
Encephalon, 116 
Endocardium, 200 
Endolymph, 224 
Epididymis, 215 
Epigastric artery, 91 

superficial, 92 
veins, 109 
Epiglottis, 202 
Erector clitoridis, 48 
penis, 48 
spinre, 41 

Ethmoidal arteries, 75 
Eustachian tube, cartilaginous part, 
223 

osseous part, 223 
valve, 199 

Extensor carpi radialis brevior, 37 
longior, 37 
carpi ulnaris, 38 
digit! minimi, 37 


Extensor digitorum brevis, 55 

communis, 37 
longus pedis, 53 

indicis, 3S 
ossis metacarpi, 38 
proprius hallucis, 53 
primi intemodii pollicis, 
38 

secimdi intemodii polli- 
cis, 38 

External cutaneous nerves of arm, 
100 

of thigh, 1G5 
saphenous nerve, 170 
vein, 108 

Eye-baU, 229 
brows, 228 
lashes, 228 
lids, 228 

muscles of, 25 
structure, 228 

Facial artery, 70 
nerve, 149 
vein, 99 

Falciform ligament of the liver, 187 
border of saphenous open- 
ing, 49 
Fallopian tube, 218 
Falx cerebelli, 137 
cerebri, 137 
Fascia axUlary, 83 
brachial, 30 
cervical, deep, 28 
costo-coracoid, 38 
cremasteric, 194 
cribriform, 49 
of the forearm, 36 
Uiae, 49 

intermuscular of the hume- 
rus, 35 

of the thigh, 48 

lata, 48 
of the leg, 54 
lumborum, 44 
masseteric, 27 
obturator, 47 
of the pyriformis, 47 
pelvic, 46 
perinseal, deep, 46 

superficial, 46 
plantar, deep, 55 
recto-vesical, 47 
temporal, 27 
transversalis, 214 
Fasciculus teres, 120 
Femoral artery, 92 
vein, 109 


16 
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Femoro-tibial articulation, IS 
Fenestra ovalis, 222 

rotunda, 222 

Fibres of the cerebrum, 13(j 
of the cerebellum, 123 
of Miiller, 230 
Fifth nerve, 140 

ventricle of brain, 134 
Filiform papillae, 177 
Fillet of tne olivary body, llu 
Filum terminale, 114 
First nerve, 189 
Fissure, lon^tudinal, 128 

parieto-oceipital, 128 
of Jrtolando, 128 
of Sylvius, 128 
transverse, 136 
Fissures of Santorini, 221 
of the cord, 114 
of the cerebrum, 128 
Flexor accessorius muscle, 56 
brevis minimi digiti, 89 

pedis, 66 

carpi radialis, 36 
ulnaria, 36 

digitorum brevis pedis, 55 
longus pedis, 54 
profundus, 37 
sublimis, 36 
halluois longus, 54 
brevis, 66 
poUicis longus, 37 
brevis, 39 

Flocculus cerebelli, 123 
Fold of Douglas, 44 
Follicles, Meibomian, 228 
Foramen of Munro, 134 
ovale, 199 
for vena cava, 46 
of Winslow, 195 
Foramina Thebesii, 199 
Fornix, 134 

Fossa navicular of the uretlnu, 213 
of the pudendum, 216 
ovalis, 199 

Fossae of abdominal wall, 191 
Fourth nerve, 140 

ventricle, 113 
Fovea centralis, 236 

hemispherica, 225 
hemi-elliptica, 225 
Foveae of foiurth ventricle, 119 
Frsenum linguae, 177 

pvseputii, 212 ' 

Frontal artery, 75 
nerve, 141 
lobe, 129 
vein, 100 


I Fungiform papillae, 177 
I Funiculus cuneatus, 118 
! gracilis, 117 

' of Rolando, 118 

Galen, veins of, 135 
Gall bladder, ISS 
Ganglia, cervical, inferior, 174 
middle, 173 
superior, 172 
lumbar, 174 
sacral, 174 
semilunar, 175 
of spinal nerves, 165 
thoracic, 174 

Ganglion of the vagus, 152 
Gasserian, 140 
impar, 174 
jugular, 151 
lenticular, 141 
Meckel’s, 143 
ophthalmic, 140 
otic, 145 
petrosal, 161 
spbeno-:palatine, 148 
submaxillary, 145 
Gastric arteries, 85 
plexus, 176 
vein, 107 

Gastro-colio omentum, 194 
epiploic arteries, 86 
vein, 108 

hepatic omentum, 194 
Gastrocnemius muscle, 53 
Gemellus inferior muscle, 52 
superior muscle, 52 
Geniculate bodies, 126 
Genio-hyo-glossus, 30 
hyoid muscle, 30 
Genital organa, 212 
Genito-crural nerve, 165 
Gimbernat’s ligament, 44 
Gland, lachr;^ial, 229 
parotid, 179 
pineal, 127 
pituitary, 127 
prostate, 212 
sublingual, ISl 
submaxillary, 180 
Glands, axillary, 111 

Bartholin's, 217 
bronchial, 113 
Brunner’s, 1S5 
cardiac, 113 
cervical, 111 
concatenate. 111 
Oowper’s, 212 
inguinal, 118 
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Glands, intercostal, 112 
intestinal, 112 
lingual, 17S 
lumbar, 112 
mediastinal, 112 
Meibomian, 22S 
mesenteric, 112 
cesophageal, 113 
of Pacchioni, 137 
pelvic, 112 
Payer’s, 185 
popliteal. 113 
sternal, 112 

Gians of the clitoris, 216 
of the penis, 212 
Glenoid ligament, 144 
Glisson’s capsule, 189 
Globus major epididymis, 215 
minor epididymis, 215 
Glosao-pharyngeal nerve, 151 


uioras, 

Gluteal artery, 91 

nerve, superior, 168 
nerves, inferior, 168 
Gluteus maximus muscle, 51 
medius muscle, 52 
minimus muscle, 52 
Gracilis muscle, 51 
Granular layers of retina, 233 
Grey commissure of the cord, 115 
crescent of the cord, 115 
substance of the corpus stria- 
tum, 136 

substauce of the medulla ob- 
longata, 120 

substance of the third ven- 
tricle, 126 

tubercle of Bolando, 118 
Great omentum, 194 
Gustatory nerve, 145 
Gyrus fornicatus, 131 

Ha3morrhoidal artery, inferior, 89 
middle, 88 
superior, 87, 
nerve, inferior, 168 
plexus, 176 
veins, 109 

Hamulus laminae spiralis, 225 
Heart, 179 
Heiicotrema, 225 
Helix, 221 
Hepatic artery, 85 
duct, 189 
plexus, 176 
veins, 100 
Hip joint, 17 


Hippocampus major, 133 
minor, 133 
, Hunter's canal, 51 
Hyaloid membrane, 236 
I Hymen, 217 
' Hyo-glossus muscle, 30 
Hypogastric ai-tery, 88 
, plexus of nervos, 176 

I Hypoglossal nerve, 154 
nucleus, 121 

Ileo-csBcal valve, 185 
Ileo-colic artery, 86 
Ileum, 185 

Iliac artery, common, 87 
external, 90 
internal, 88 
fascia, 49 

vein, common, 110 
I external, 109 

1 internal, 109 

I Iliacua muscle, 50 
I llio-femoral articulation, 17 
hypogastric nerve, 164 
inguinal nerve, 164 
lumbar artery, 90 
Incisor branch of nerve, 145 
teeth, 177 
Incus, 223 

Inferior cornu of the lateral ven- 
tricle, 133 

maxillary nerve. 144 
lufra-costal muscles, 45 
orbital artery, 73 

nerves, 142, 150 
vein, 100 

scaiJixlar artery, 67 
trochlear nerve, 142 
Infra-spinatus muscle, 34 
Infundibulum of the brain, 127 
Inguinal canal, 214 
glands, 113 

Innominate artery, S3 
veins, 103 

Interarticular cartilage of the jaw, S 
of the hip, IS 
of the knee, 19 
of the ribs, 9 
of the scapula, 13 
saoro-iliae, 11 
sterno-clavicular, 12 
of the symphysis, 12 
of the vertebrae, 6 
of the -wrist, 15 

I Interclavicular ligament, 12 
Intercolunmar fascia, 43 
Intercostal arteries, anterior 
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Intercostal arteries, posterior 
branches, 84 
artery, superior, 67 
muscle, external, 45 
internal, 45 
nerves, 163 

cutaneous anterior, 103 
lateral, 103 
veins, superior, 105 
Intercosto-humeral nerve, 168 
Intermuscular septa of riie arm, 35 
of the foot, 55 
of the thigh, 48 
Internal cutaneous nerve of the arm, 
160 

of the thigh, 166 
saphenous vein, lOS 
nerve, 166 

Interosseous arteries of the foot, 96 
of the hand, 80 
artery, anterior, 81 
posterior, 81 
ligament of the arm, 15 
of the leg, 20 
muscles of tire foot, 56 
of thehand, f '' 
nerve, anterior, 160 
posterior, 162 
Interspinal muscles, 43 
Intertransverse muscles, 43 
Intervertebral substances, 6 
Intestinal arteries, 86 
Intestine, large, 185 
small, 184 

Intumescentia gangliaformis, 149 
Iris, 232 

nerves of, 282 
structure of, 282 

Island of Reil,' ISO 
Isthmus of the thyroid body, 208 
Iter a tertio ad quartum ventri 
culum, 124 

Jacobson’s nerve, 151 
Jejunum, 184 
Joint, ankle, 21 
elbow, 14 
hip, 17 
knee, 18 
lower jaw, S • 
shoulder, 13 
thumb, 16 
wrist, 15 

ugular ganglion, 151 

vein, anterior, 101 
external, 101 
internal, 101 


Kidney, 209 

connections of, 209 
Knee of the corpus collosum, 132 
joint, IS 

Lahia pudendi externa, 216 
interna, 216 

Labia artery, inferior, 70 
Labyrinth, 224 

membranous, 226 
osseous, 224 
Lachrymal artery, 75 
canals, 229 
duct, 229 
gland, 229 
nerve, 141 
sac, 229 

Lacunae of the urethra, 214 
Lamina cinerea, 124 

spiralis cochleae, 225 
Laminae of cerebellum, 122 
Large intestine, connections, 185 
Laryngeal arteries, 66, 69 

nerve, external, 153 
inferior, 153 
superior, 168 
pouch, 204 
Larynx, 201 

aperture of, 203 
cartilages of, 201 
interior of, 208 
ligaments, 203 
muscles, 81 
nerves, 153 
ventricle, 204 

Lateral column of t’he medulla, 117 
of the cord, 115 
sinus, _ 99 
ventricles, 132 
Latissimus dorsi, 40 
Laxator tympani, 224 
Lens, 237 

Lenticular ganglion, 141 
Levator anguli oris, 26 

scapulae, 40 

ani, 48 

labii superioris, 26 

alasquo nasi, 20 
inferioris, 26 
palati, 31 

palpobrae superioris, 25 
Levatores costarum, 45 
Ligament of the lung, 206 
Ligaments of the bladder, 47, 191 
of the larynx, 203 
of the ovary, 218 
of the uterus, 218 
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Ligament, aeromio-clavicular, 12 Ligament, interarticular of the 
alar of the knee, 20 pubes, 12 

annular, anterior of the of the ribs, 9 


ankle, 54 
extemid of the 
ankle, 55 
anterior of the 
wrist, 10 
posterior of the 
wrist, 10 
anterior of ankle, 21 

of elbow-joint, 14 
of knee-joint, IS 
of wrist-joint, 15 
of carpus, 16 
astragalo-scaphoid, 22 
atlanto-axial, anterior, 7- 
posterior, 7 
transverse, 7 
caleaneo-astragaloid, 22 
cuboid, 22 
scaphoid, 22 
capsular of the Mp, 17 
of the knee, 19 
of the shoulder, 13 
capsular of the thumb, 16 
carpal, dorsal, 16 
palmar, 16 
carpo-metacarpal, 10 
check, S 

common, anterior of ver- 
tebrae, 5 

common, posterior, 0 
conoid, 13 
coraco-aeromial, 13 
clavicular, 13 
humeral, 13 
coronary, 20 
costo-clavieular, 12 
coracoid, 33 
transverse, anterior, 9 
middle, 9 
posterior, 9 
vertebral, 8 
cotyloid, IS 
crico-thyroid, 203 
crucial, 19 
deltoid, 21 

dorsal of the carpus, 10 
of Gimhernat, 44 
glenoid, 14 
ilio-femoral, IS 
lumbar, 10 

interarticular of the cla- 
vicle, 12 

of the liip, 18 i 

of the jaw, 8 j 

of the knee, 19 1 


of the wrist, 15 
interclavicular, 12 
interosseous of astragalus 
and os calcis, 22 
of carpus, 16 
of cuneiform bones, 22 
of metacarpal bones, 17 
of metatarsal bones, 24 
of radius and ulna, 15 
of the scaphoid and 
cuboid, 22 

of the tibia and fibula, 20 
inferior, of the tibia and 
fibula, 21 
interspinous, 6 
intertransverse, 6 
intervertebral, 6 
ischio-capsular, IS 
lateral, external of the 
ankle, 21 

lateral, internal of the 
ankle, 21 
external of the 
carpus, 16 
internal of the 
carpus, 16 
external of the 
elbow, 14 
internal of the 
elbow, 14 
phalangeal of the 
foot, 24 

phalangeal of the 
hand, 17 
external of the 
jaw, 8 

internal of the 
jaw, 8 

external of the 
knee, 19 
internal of the 
knee, 19 
external of the 
wrist, 15 
internal of the 
wrist, 15 
long plantar, 23 
lumbo-sacral, 10 
metacarpal, aorsal, 17 
palmar, 17 

m’etaearpo-phalangeal, 17 
metatarsal, dorsal, 23 
palmar, 23 

mucoxxs, 20 
obturator, 12 
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Ligament, occipito-atlantal, an- 1 
terior, 7 
lateral, 7 
posterior, 7 
occipito-axial, 7 
odontoid, 8 

orbicular of tbe radius, 14 
of the patella, IS 
peroneo-tibial, 20 
of Poupart, 44 
posterior of carpus, 1(5 
of elbow, 14 
of knee, IS 
of scapula, 13 
of wrist, 15 

proper of the scapula, 13 
pubic, anterior, 12 
posterior, 12 
superior, 12 
pubo-femoral, 17 
radio-ulnar, 14 
rhomboid, 12 
round of the hip, 18 
round of the radius and 
ulna, 14 

sacro-coccygeal, anterior, 
11 

posterior, 

11 

sacro-iliac, anterior, 11 
posterior, 11 
sacro-sciatic, great, 11 
small, 11 

sacro-vertebral, 10 
of the scapula, anterior, 13 
posterior, 13 
sternal, anterior, 10 

posterior, 10 I 
stemo-clavicular, 12 I 
stylo-hyoid, 8 
maxillary, S 
sub-pubic, 12 
supraspinous, 6 
suspensory or penis, 213 
tarso-metatarsal, dorsal, 23 
plantar, 23 
thyro-arytaeuoid, 203 
epiglottidean, 203 
hyoid, 203 
tibio-fibular, 20 
transverse of the atlas, 7 
of the fingers, 17 
of the hip, 18 
of the knee, 20 
of metacarpus, 17 j 
of metatarsus, 23 j 
of scapula, IS 
trapezoid, 13 


I Ligament, triangular of the urethra, 

I 46 

I of Winslow, posterior, 19 

I Ligamenta alaria, 20 
subflava, 6 

Ligamentum arcuatum, 45 

denticulatum, 138 
ductus arteriosi, 207 
latum pulmonis, 206 
longum plants, 23 
mucosuna, 20 
nuchsp, 6 
patellae, 18 

postioum Winslowii,l9 
spirale, 227 
subflavum, 6 
teres, 18 

Limbus, 227 

Limiting membrane of retina, 235 
Linea alba, 43 
Linese transversae, 44 
Lingual artery, TO 
glands, 111 
nerve, 145, 152 
■vein, 102 

Linguales muscles, 178 
Liquor Ootunnii, 224 
Liver, 187 

connections of, 187 
ligaments, 187 
vessels, ISO 

Lobes of the cerebellum, 122 
of the cerebrum, 129 
of the testis, 215 
of the liver, 188 
Lobus auris, 221 
caudatus, 188 
I quadratus, 188 

I Spigelii, 188 

Locus niger, 125 

perforatus anticus, 128 
posticus, 127 
Longissimus dorsi, 42 
Longitudinal fibres of the brain, 136 
fissure of the liver, 188 
sinus, inferior, 99 
superior, 99 
Longus coUi muscle, 32 
Lumbar aponeurosis, 44 
arteries, 87 

anterior branches, 

posterior branches, 
87 

I ganglia, 174 

I glands, 112 

nerves, anterior branches, 
1(53 
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Lumbar nerves, posterior branches, 

ir.4 

plexus, 164 
veins, 105 

Lumbo-sacral nerve, 167 
Lumbricales of the foot, 56 
of the hand, 39 

Lungs, 205 

connections, 206 
Lymphatic duct, right, 110 
Lymphatics of the arm, 111 
of the axilla, 111 
of the groin, 118 
of the lungs, 112 
of the mesentery, 112 
of the neck. 111 
of the pelvis, 112 
of the pophteal space, 
118 

of the thorax, 112 

Lyra, 184 

Malleolar arteries, 95 
Malleus, 223 

muscles of, 224 
Mammary artery, internal, 67 
Masseter muscle. 27 
Masseteric artery, 73 
nerve, 144 

Maxillary artery, internal, 72 
nerve, inferior, 14t 
superior, 142 
vein, internal, 100 
Meatus auditorius extemus, 221 
urinarius, 212, 217 
Meatuses of the nose, 219 
Meckel’s ganglion, 143 
Median basilic vein, 102 
cephalic vein, 102 
nerve, 160 
vein, 102 

Mediastinal arteries, 83 
Mediastinum of thorax, 195 
of testis, 215 
Medulla oblongata, 116 

grey matter, 120 
structure of, 117 
Medullary substance of the kidney, 
209 

Medullary velum, inferior, 123 
superior, 120 
Meibomian follicles, 228 
Membrana basilaris, 226 
reticularis, 227 
sacciformis, 15 
tympani, 222 
Membrane of Oorti, 227 

of Descemet, 280 


Membrane, hyaloid, 286 

of the labyrinth, 22i; 
obturator, 12 
of Beissner, 227 
Membranes of the brain, 136 
of spinal cord, 138 
Membranous labyrinth, 226 

part of the cochlea, 226 
part of the urethra, 213 
Meningeal artery, anterior, 75 
middle, 73 
posterior, 65 
smaU, 73 

Mesenteric artery, inferior, 87 
superior, 86 
glands, 112 
plexus, inferior, 176 
su]^rior, 176 
vein, inferior, 107 
superior, 107 

MesO'Cseoum, 194 
colon, left, 194 
right, 194 
transverse, 194 
Metacarpal arteries, 79, 81 
Metatarsal artery, 90 
Mitral valve, 200 
Modiolus of the cochlea, 225 
Molar teeth, 177 
Mens Veneris, 210 
Motor oculi nerve, 139 
Mucous ligament, 20 
Multifidus spinse muscle, 42 
Museuli papillares, 199 
pectinati, 199 
Musculo-phrenic artery, 67 
Musculo-cutaneous nerve of the arm, 
ICO 

Musculo-spiral nerve, 161 
Muse., abductor digit! minimi, 39 
digiti minimi 
pedis, 55 
hallucis, 65 
indicis, 40 
poUicis, 38 
accessorius pedis, 56 
accessorius ad sacro-lumba- 
lem, 41 

adductor breris, 51 
hallucis, 50 
longus, 51 
magnus, 51 
•minimi digiti, 39 
! ohliquus, 39 

1 poUicis trans- 

, versus, 39 

anconeus, 38 
arytsenoideus, 32 
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Muse., attolleus aurem. 24 Mi:isc., extensor secundi internodii 


attraliens aurem, 24 
azygos uvulse, 31 
biceps femoris, 52 
cubiti, 85 

biventer cervieis, 42 
bracbialis anticus, 35 
buccinator, 26 
oervicalis ascendens, 42 
ciliaris, 231 
coccygeus, 48 
complexus, 42 
compressor naris, 26 
constrictor, inferior, 30 
medius, 30 
superior, 30 
coraco-brachiaUs, 35 
corrugator supercUii, 25 
cremastericus, 44 
crico - arytsenoideus latera- 
Hs, 31 

crico - arytaenoideus posti- 
cus, 32 

crico-thyroideus, 31 
crureus, 50 
deltoideus, 34 
depressor anguli oris, 26 
depressor labii inferioris, 
26 

alse nasi, 26 
diapbragma, 46 
digastricus, 29 
dilatator naris, 26 

pupillse, 232 
ejaoulator urinse, 48 
erector clitoridis, 48 
penis, 48 
spinse, 41 

extensor carpi radiaJis 

brevior, 87 

extensor carpi radialis 

longior, 37 

extensor carpi ulnaris, 3. 
eoccygis, 43 
digitorum brevis 
pedis, 55 

digitorum com- 
munis, 37 
digitorum longus 
pedis, 53 
indicis, 38 
minimi digiti, 37 
ossis metacarpi 
pollicis, 38 
proprius ballucis, 
53 

primi internodii ' 
pollicis, 38 I 


pollicis, 38 
flexor accessorius, 50 

brevis digiti minimi 
39 

brevis digiti minimi 
pedis, 56 

brevis hallucis, 56 
brevis pollicis, 39 
carpi radialis, 36 
ulnaris, 30 

digitorum brevis 
pedis, 55 

digitorum longus 
pedis, 54 

digitorum profundus, 
87 

digitorum sublimis 
36 

pollicis longus, 37 
gastrocnemius, 53 
gemellus inferior, 52 
superior, 52 
genio-hyo-glossus, 30 
byoideus, 30 
gluteus maximus, 51 
medius, 52 
minimus, 52 
gracilis, 51 
byo-glossus, 29 
iliacus, 50 
ilio-costalis, 41 
infra-costales, 45 
infra-spinatus, 34 
interoostales externi, 45 
interni, 46 

interossei manfis dorsales, 

39 

interossei manias palmares, 

40 

interossei pedis dorsales, 56 
interossei pedis palmares, 
50 

inter-spinalos, 43 
inter-transversales, 43 
latissimus dorsi, 40 
levator anguli oris, 20 

scapulse, 40 

ani, 48 

labii superioris, 20 
labii superioris 
ateque nasi, 26 
palati, 31 
palpobKO, 25 
levatores costarum, 45 
linguales, 178 
longissimiis dorsi, 42 
longn.s colli, 32 
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Musc.j lumbricales manus, 39 
pedis, 56 
maasetcricus, 27 
multifidue spinaj, 42 
mylo-hyoideus, 30 
obliquus abdominis exter- 
nus, 43 

obliquua abdominis inter- 
nus, 44 

obliquua capitis inferior, 
33 

superior, 33 
oculi inferior, 25 
superior, 25 

obturator externus, 52 * 
intemus, 52 
occipito-frontalis, 24 
omo-byoideus, 29 
opponens digiti minimi, 39 
pollicis, 39 
orbicularis oris, 26 

palpebrarum, 25 
palato-glossus, 31 

pharyngeua, 31 
palmaris brevis, 39 
palmaris longus, 36 
pectineus, 51 
pectoralis major, 33 
minor, 33 
peroneus brevis, 54 
longus, 54 
tertius, 53 
plautaris, 54 
platysma myoides, 27 
popliteus, 54 
pronator, quadratus, 37 
radii teres, 36 
psoas magmis, 50 
parvus, 50 

pterygoideus externus, 27 
internus, 27 
pyramidalis abdominis, 45 
nasi, 25 
pyriformis, 52 
quadratus femoris, 52 

lumborum, 45 
quadriceps extensor, 50 
rectus abdominis, '44 

capitis anticus major, 
32 

capitis anticus minor, 

lateralis, 32 
posticus major, 

32 

posticus minor, 

33 

femoris, 51 
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Muse,, rectus capitis oculi extermis, 
25 

oculi, inferior, 
25 

oculi intemus, 
25 

oculi, superior, 
25 

retrahens aurem, 24 
rbomboideus major, 40 
minor, 40 

risorius, 27 
rotatores dorsi, 43 
sacro-lumbalis, 41 
salpingo-pliaryngeus, 31 
sartorius, 50 
scalenus anticus, 32 
medius, 32 
posticus, 32 
semi-spinalis colli, 42 
dorsi, 42 
semi-membranosus, 53 
semi-tendinosus, 53 
serratus magnus, 34 

posticus inferior, 41 
serratus posticus, superior, 
41 

soleus, 63 

sphincter ani externus, 48 
intemus, 48 
pupillse, 232 
va^nse, 48 
spinalis dorsi, 42 
splenius capitis, 41 
colli, 41 
stapedius, 224 
sterno-cleido-mastoideus, 28 
hyoideus, 29 
tbyroideus, 29 
stylo-glossus, 30 
hyoideus, 30 
pharyngeus, 81 
subanconeus, 36 
subclavius, 33 
suberureus, 51 
subscapularis, 34 
supinator brevis, 38 
longus, 37 
supra-spinatus, 34 
temporalis, 27 
tensor palati, 31 
tarsi, 25 
tympani, 224 
vaginae femoris, 50 
teres major, 35 
minor, 34 

thyro-arytsenoideus, 31 
hyoideus, 29 
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Miise,, libialis anticus, 53 
posticus, 54 
traehelo-mastoideus, 42 
transversalis abdominis, 44 
colli, 42 

transversus linguse, 17S 
pedis, 56 
perinsei, 48 
trapezius, 40 
triangularis stemi, 45 
triceps extensor, 35 
vastus externus, 50 
intemus, 50 
zygomatieus major, 26 
minor, 20 

Mylo-hyoid artery, 73 
muscle, 30 
nerve, 145 

Nares, 220 

Nasal artery, 75 

artery, lateral, 71 
cartilages, 219 

Nasal duct, 229 
fossae, 219 
nerve, 141 

Naso-palatine nerve, 143 
artery, 74 

Nerve of Jacobson, 151 
of Wrisberg, 160 

Nerve to the inferior gemellus and 
quadratus, 167 
latissimus, 159 
levator anguH scapute, 
158 

longus colli, 158 
obturator intemus, 
167 

pectineus, 166 
pterygoid, lnternal,144 
pyriformis, 167 
rhomboid muscles, 158 
sealeni, 158 
serratus magnus, 159 
subclavlus, 159 
superior gemellus, 107 
tensor palati, 146 
tympani, 140 
vaginas femoris, 168 
teres major, 159 
minor, 159 
vastus externus, 166 
intemus, 166 

Nervous layer of the retina, 233 
tunic of eyeball, 23S 

Nerv., abducens, 148 

accessorius obturatoriua,__165 
spinalis, 154 * 


Nerv., acromiales cutanei, 157 
articularis poplitei, 169 
articularis poplitei obtura- 
torius, 165 
auditorius, 150 
auricularis magnus, 157 

pneumogastrici, 152 
auricularis inferior, 144 
posterior, 150 
auriculo-temporalis, 144 
buccales, 144, 150 
buccinatorius, 150 
cardiacus inferior, 174 
cardiacus medius, 174 
cardiacus pneumogastrici, 
153 

cardiacus superior, 173 
cervicales nervi facialis, 160 
cervicales rami anteriores, 156 
posteriores, 155 
eervicalis superfiicialis, 157 
cervico-facialis, 150 
chorda tympani, 149 
ciliaris ganglii ophthalmici, 
141 

ciHaris nasalis, 141 
eircumflexus, 159 
claviculares cutanei, 167 
coccygealis, 167 
cochlearis, 228 
communicans fibularis, 171 
tibialis, 169 

cruralis, 165 

cutanei abdominis anteri- 
ores, 163 

cutanei abdominis laterales, 
103 

cutaneus externus brachialis, 
160 

cutaneus externus lumbalis, 
165 

cutaneus externus musco- 
spiralis, 162 

cutaneus intern, brachialis 
major, 160 

cutaneus intern, brachialis 
minor, 160 

cutaneus intern, femoris, 166 
cutaneus intern, musculo- 
spiralis, 162 

cutaneus infra-maxillar.,il50 
supra-maxillar., 150 
medius femoris, 16(; 
muse. -cutanei, 160 
palmaris, iOO 
plantaris, 170 
radialis, 162 
dorsalis manus, 161 
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Nerv., dentales posterioi'es, 142 
dentalis, anterior, 142 
inferior, 145 
descendens noni, 155 
diaphragmaticus, 167, 175 
digastrieus, 150 
digitales mediani, 161 
plantares, 170 
radiales, 161 
ulnares, 161 
dorsales, ramianterioroB, 163 
posteriores, 162 
dorsalis penis, 161 
ulnaris, 168 
facialis, 149 
frontalis, 141 
genito-cruralis, 166 

ramus femoralis, 165 
ramus genitalis, 165 
gloaso-pharjTigeus, 151 
glutei inferiores, 168 
gluteus superior, 168 
gustatorius, 145 
nsemorrhoidalis inferior, 168 
hepatici, 176 
hypoglossalis, 154 
ilio-hypogastrious, 164 
inguinalis, 164 
incisorius, 145 
infra-maxillaris facialis, 150 
01 ‘bitales nervi facialis, 
150 

orbitalis, 150 
trochlearis, 141 
intercostales, 163 
intercosto-cutaneianteriores, 
163 

intercosto-cutanei Laterales, 
163 

intercosto-humeralis, 163 
interosseous anticus, 160 
posticus, 1(')2 
iscMaticus major, 169 
minor, 169 
labialis, 142 
lachrymalis, 141 
laryngeus extemus, 153 
inferior, 153 
superior, 153 
lingualis, 145, 152 
lurnbales rami anteriores, 164 
posteriores, 164 
lumbo-sacralis, 164 
malaris nervi facialis, 150 
massetericus, 144 
maxillaris inferior, 144 
superior, 142 
medianus, "^160 


I Nerv., laolles, 172 

motor oculi, 139 
musculo • cutaneus brachii 
160 ’ 
musculo-cutaneus cruris, 171 
spiralis, 161 
mylo-hyoideus, 145 
nasalis, 141 
naso-palatinus, 143 
obturatorius, 165 

articularis, 165 
occipitalis major, 156 
minor, 157 
oesophageales, 154 
olfactorius, 139 
ophtbalmieus, 140 
opticus, 139 
orbitaHs, 142 
palatinus magnus, 143 
exmmus, 143 
minor, 143 
palpebrales, 142 
palmaris cutaneus, 160 

ulnaris profundus, 161 
superficialis, 161 
patellaris, 166 
perforans Casserii, 160 
perinffiales superficiales, 168 
peronealis, 171 

petrosus superfLeialis exter- 
nus, 149 

petrosus superficialis mag- 
nus, 149 

peti-osus superficialis parvus, 
146 

pharyngei, 151 
pharyngeus, 144, 151, 153 
phrenicus, 157 
plantaris extemus, 170 

profundus, 171 
internus, 170 
pneumogastricus, 152 
popliteus extemus, 171 
internus, 169 
portio dura, 149 
mollis, 150 
pterygoidei, 144 
pudendus inferior, 169 
internus, 168 

pulmonares anteriores, 154 
posteriores, 154 

radialis, 162 

recurrens articularis, l7l 
renales, 176 

sacrales, rami anteriores, 167 
posteriores, 167 
sapheiius extemus, 170 
internus, 166 
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Nerv., sciaticus magnus, 169 
parvus, 169 
spermatici, 1T6 
spheuo-palatmi, 142 
splanchnicus major, 174 
minor, 174 
minimus, 174 

splenici, 176 
stylo-hyoideus, 150 
suboeoipitalis, ramus an- 
terior, 156 

suboeoipitalis, ramus pos- 
terior, 156 
subscapulares, 159 
superficialis cordis dexter, 173 
superficialis cordis sinister, 
178 

supra-maxillares nervi faci- 
alis, 150 

supra-orbitaliSj 141 
scapularis, 159 
trocblearis, 141 
sympatbeticus abdominis, 
175 

eervicis, 172 
pelvis, 176 
thoracis, 174 
temporales nervi facialis, 150 
profundi, 144 
superficialis, 144 
temporo-faoialis, 160 
malar, 142 

thoracici anteriores, 149 
laterales, 163 
thoracicus posterior, 159 
thju-o-hyoideus, 154 
tibialis anticus, 171 
posticus, 170 
trigeminus, 140 
trocblearis, 140 
tympanicus, 149, 151 
ulnaris, 161 
uterini, 170 
vaginales, 176 
vestibularis, 22S 
Vidianus, 143 
Ninth nerve, 151 
Nodule, 123 
Nose, cartilages, 219 
cavity of, 219 
meatuses of, 219 

Nuclei of medulla oblongata, 114 
Nucleus caudatus, 128 
lenticularis, 128 
Nutritious artery of femur, 93 

of humerus, 79 
of tibia, 971 


Obliquus abdominis externus, 43 
internus, 44 

capitis inferior muscle, 33 
superior muscle, 33 
oculi inferior, 25 
superior, 26 
Obturator artery, 88 
fascia, 47 
membrane, 12 
muscle, external, 52 
internal, 52 
nerve, 165 
Occipital artery, 71 
lobe, 130 
Occipital vein, 101 
sinus, 99 
nerves, 156, 157 

Occipito-atlantal articulation, 7 
ligaments, 7 
axial ligaments, 7 
frontalis muscle, 24 
Odontoid ligaments, 8 
QEsophagus, connections of, 182 
CEsophageal arteries, 83 
nerves, 154 

opening of diaphragm, 46 
Olfactory bulb, ISO 
nerve, 139 
Olivary body, 118 

fasciculus, 119 
Omentum, great, 194 
small, 194 
splenic, 194 
Omo-hyoid muscle, 29 
Ophthalmic artery, 75 

gangjion, 141 
nerve, 140 
veins, 99 

Opponeus poDicis muscles, 39 
Optic commissure, 127 
nerve, 139 
thalamus, 126 
tract, 127 
Ora serrata, 236 

Orbicular ligament of the radius, 14 
Orbicularis oris, 26 

palpebrarum, 25 
Organ of Corti, 227 
Orifice of the urethra, 212 
of the uterus, 218 
of the vagina, 216 
Ossicles of the tympanum, 223 
Os tineas, 218 
Os uteri, externum, 218 
internum, 218 
Otic ganglion, 145 
Otoliths, 226 
Ovaries, 218 


Nymphae, 216 
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Falatc, soft, 166 
Palatine, arteries, snperior, TS 
artery, inferior, 70 
nerve, external, 143 
large, 143 
small, 143 
Palato-glossus, 31 

pharyngeus, 31 
Palmar arch, deep, 81 

superficial, 77 
nerve of the ulnar, deep, 161 


palmaris brevis muscle, 39 
longus muscle, 30 
palpebrae, 20S 
Palpebral arteries, 75 
ligament, 22S 
Pancreas, 1S9 

connections, 189 
Pancreatic arteries, 85 
duct, 190 

Pancreatico-duodenal arteries, 85 
Papilla lachrymalis, 228 
Papillae of the tongue, 177 
Parietal lobe, 129 
Parotid gland, 179 
Patellar nerve, 166 
plexus, 166 
Peotineus muscle, 51 
pectoralis major muscle, 33 
mirror muscle, 33 


Peroneal artery, 97 

perior, 73 anterior, 97 

irior, 70 nerve, 171 

irnal, 143 Peroneus brevis muscle, 54 

:e, 143 longus muscle, 54 

ill, 143 tertius muscle, 53 

Peroneo-tibial articulations, 20 
51 Pes hippocampi, 133 

1 Petrosal ganglion, 151 

icial, 77 sinus, inferior, 99 

ulnar, deep, 161 superior, 99 

superficial, 161 Petrosal nerve, large, 149 
small, 146 

3cle, 39 Petrosal nerve, external, 149 

iscle, 30 Peyer’s glands, 185 

Pharyngeal ascending artery, 71 
nerve, 151 

228 ■vein, 96 

Pharynx, 181 

ns, 189 muscles of, 30 

85 openings of, 182 

I Phrenic artery, 67, 84 

al arteries, 85 nerve, 157 

, 228 Pia mater of the brain, 137 

uo, 177 of the cord, 138 

Pigment cells of choroid, 231 
of iris, 232 

Pillars of the abdominal ring, 48 
; of the fornix, 184 

31 of the iris, 232 

uacle, 33 of the soft palate, 170 

luacle, 33 Pineal body, 127 


Peduncle of the cerebellum, in- Pinna, or auricle of the ear, 221 
ferior 124 Pituitary body, 127 

Peduncle of the cerebellum, middle, Plantar arch,_art6^ of the, 98 


Peduncle of the cerebellum superior, 
123 

Peduncle of the corobi-ura, 124 
of the pineal body, 127 
Peduncular fibres, 136 
Pelvic fascia, 40 
plexus, 170 
Penis, 212 

Perforating arteries of femoral, 93 
of internal mammary, 07 
of tho palm, SO 
of the sole, 90 

Porforans Cassorii norvo, IGO 
Pericardium, 196 
Perilymph, 224 

porimeal artery, superficial, 89 

fascia, deep, 46 

superficial, 4(> 
nerves, supcrficisil, 168 
Peritoneum, 190 , . 

of female pelvis, 191 
of male pelvis, 191 


arteries, 97, 98 
fascia, 55 
ligament, long, 23 
nerve, external, 170 
internal, 170 
Plantaris muscle, 54 
Platysma myoldes muscle, 27 
Pleura, 205 
Plexus, aortic, 176 
brachial, 158 
cardiac, superficial, 175 
deep, 175 
carotid, 173 
cavernous, 173 
cervical, 156 
clioroides cerebri, 135 
cceliac, 176 _ ^ 

corbnarj'', anterior, 1 < 5 
posterior, 175 
of tho stomach, 17' 
diaphragmatic, 175 
gulM, 152 
hepatic, 176 
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Plexus, hfemorrlioidal, 17(5 
hypogastric, 176 
lumbar, 164 

mesenteric, inferior, 176 
superior, 176 
oBsojshageal, 152 
ovarian, 176 
patellar, 166 
pelvic, 176 
pharyngeal, 173 
prostatic, 176 
pterygoid of veins, 101 
pulmonary, anterior, 154 
posterior, 154 

renal, 176 

supra, 176 
sacral, 167 
solar, 175 

spermatic of nerves, 176 
of veins, 106 
splenic, 176 
tympanic, 151, 173 
uterme, 176 
vaginal, 176 
vesical, 176 
Plica semilunaris, 228 
Pneumogastric nerve, 152 
Pomum Adami, 201 
Pons Varolii, 121 

structure of, 121 
Popliteal artery, 94 
glands, 113 
nerve, external, 171 
internal, 169 
vein, 109 

Popliteus muscle, 54 
Portal vein, 107 
Portio dura. 149 
mollis, 150 
Porus opticus, 283 
Posterior commissure, 125 

elastic layer of cornea, 230 
ligament of the knee, 19 
pyramid, 119 
Poupart’s ligament, 44 
Pouch, laryngeal, 204 
Prepuce, 212 

Princeps cervicalis artery, 71 
pollicis artery, 80 
Processus cochleariformis, 222 
vermiformis, 122 
Profunda artery, inferior, 79 

of the neck, 6S 
of the thigh, 93 
superior, 78 

Promontory, 222 

Pronator quadratus muscle, 37 

radii teres muscle, 86 1 


Prostatic gland, 212 

connections, 212 
Prostatic part of the urethra, 213 
sinuses, 213 

Psoas magnus muscle, 60 
parvus muscle, 50 
Pterygoid arteries, 73 

nerve, external, 144 
internal, H4 
plexus of veins, 101 
Pterygoideus externus muscle, 27 
internal muscle, 27 
Pterygo-maxillary ligament, 27 
palatine artery, 74 
Pubo-prostatic ligaments, 47 
Pudic arteries, external, 92 
artery, internal, 89 
nerve, internal, 158 
Pulmonary artery, 207 
nerves, 154 
veins, 106 
Pylorus, 183 
Pyloric arteries, 85 
Pyramid, anterior, 119 

decussation of, 119 
of the cerebellum, 123 
of Che tympanum, 222 
nosterior, 118 

Pyramidal fibres of the medulla, 118 
masses of kidney, 209 
Pyramidaiis abdominis muscle, 45 
nasi muscle, 25 
Pyramids of Malpighi, 209 
Pyriformis muscle, 52 

Quadratus femoris muscle, 52 

lumborum muscle, 45 

Radial artery, 79 
nerve, 162 
veins, 102 

Radialis indicis artery, 80 
Radio-carpal articulation, 15 
Radio-ulnar articulations, 14 
Ranine artery, 70 
vein, 102 

RaphO of the corpus callosum, 132 
of the medulla, 117 
Eeceptaculum chyli, 110 
Recto-vesical fascia, 47 
pouch, 192 

Rectus abdominis muscle, 44 

capitis anticus major, 32 
iiiinor, 32 
lateralis, 32 
posticus major, 32 
minor, 33 

femoris, 61 



Rectus oeuK externus, 2; 

inferior, kf 
intemus, 25 

female, 186 

» the 

tibial, 95 

ulnar, anterior 80 

plexus, 176 
^ vein, 106 
Restiform bodv. iis 
Rete testis, 215 
Retina, 233 

structure, 233 
Retrahens aurem, 24 
Rhomboideus major muscle 40 
r>- , ualnor, 40 

Rima of the glottis, 204 
Risonus muscle, 27 
Rods of the retina, 234 
Root of the lung, 206 
Rotatores, dorsi, 43 

Bound ligament rf the hip.j„tot ,3 

Of the hver, 137 
of the uterus, 218 
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tSacculo of the oar, 220 
Sacculus larjngis, 204 
vestibuli, 220 
Sacral artery, lateral, 90 
lulddlo, 90 
ganglia, 174 

nerves, anterior branches, 167 

branches; 167 

Sacro-cocoygeal articulation li 
iliac 

vertebral j,, 

lumbalis muscle, 41 
sciatic ligament, large, ii 

Sidpingo-pharyngcus mSS’sV 
Salvatclla vein, 102 ‘ 

Saphenous vein, external, los 
intei-na],’i08 
opening, 49 
nerve, extenial, i7o 
t, i. • , i»tonjal, l(!(i 

bartonus muscle, 50 


■ ~j 226 

vestibuli, 226 

iscalenus anticus muscle 3-> 
“ledius, 3-1 ’ “ 

Scapulo.cIavieu£ Sticulation 1- 

nerve, large, 169 
Sclerotic coat 

, Scrotum, 229 

Second nerve, 139 

tyni- 

a®“?®^’'®nlar canals, ‘>15 

Semilunar cartilages, 19 

gangha, 175 
Valves of aorta, 200 
I ef pulmonary ar- 

Semi.mernhv»« 19£) 

I Seminal duct? 21? 

Seminiferul tubes ‘>15 

' colli muscle, 42 

Serni-tendiTmu., niuscle, 42 

oochlese, 226 * 
crurale, 49 

intermuscular, of thearm.35 

lncidum,i34'^^*^®*^^^- 

nasi, 220 

pectiniforme *>1 ^ 
acroti, 214 ' “ 
of the tongue 178 

ventriculorum, 19s 
^^“^gnus muscle, 34 
posticus inferior 41 

I Sigmoid artery 37 

Snius, cavernous, 99 
circular 99 
coronary, loa 
lateral, 99 

lunffitudinul, infcHor, » 
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Sirnis, petrosal, inferior, y!i 
superior, 
poeularis, 213 
prostaticus, 213 
straight, of the skull, 99 
transverse, 99 
of Valsalva, 199 
Sixth nerve, 48 
Small intestine, 184 
omentum, 194 
Socia parotidis, 179 
Soft commissure, 126 
Soft palate, ITS 

muscles of, 31 
Solar plexus, 175 
Soleus muscle, 53 
Spermatic artery, 8G 
cord, 214 
plexus, ITC 
veins, 100 

Spheno-palatine artery, 74 

gangUon, 143 
nerves, 142 

Sphincter ani extemus, 48 
internus, 48. 
of the pupil, 232 
vaginae, 48 
Spigelian lobe, 188 
Spinal accessory nerve, 154 
arteries, 66 
cord, 113 

membrane of, 138 
structure, 115 
nerves, 155 

roots of, 155 
veins, 105 

Spinalis dorsi muscle, 42 
Spiral tube of the cochlea, 225 
Splanchnic nerve, large, 174 
small, 174 
smallest, 174 

Spleen, 190 

connections, 190 
Splenic artery, 85 

omentum, 194 
plexus of nerves, 176 
vein, 107 

Splenius capitis muscle, 41 
colli, 41 

Spongy bones, 219 

part of the urethra, 213 
Stapedius muscle, 224 
Stapes bone, 223 
Stellate ligament, 8 
Steno’s duct, 178 
StomO'Clavicular articulation, 12 
cleido-mastoid musdc, 28 
hyoid muscle, 29 


Stemo-thyroid, 29 
Stomach, form and divisions, 183 
connections of, 183 
Straight sinus, 99 
Striate body, 135 
Stylo-hyoid ligament, S 
muscle, 30 
Stylo-hyoid nerve, 150 
glossus muscle, 30 
mastoid artery, 71 
maxillary ligament, 28 
pharyngeus muscle, 30 
Subanconeus muscle, 36 
Subarachnoid space, 137 

of the cord, 135 
Subclavian artery, left, 63 
right, 63 
vein, 103 

Subclavius muscle, 33 
Suberureus, 51 

Subcutaneous malar nerve, 142 
Sublingual artery, 70 
gland, 181 

Submaxillary ganglion, 145 
gland, ISO 

Submental artery, 70 
Suboccipital nerve, anterior branch, 
156 

Suboccipital nerve, posterior branch, 
156 

Subpeduncular lobe, 123 
Suhpubic ligament, 12 
Subscapular artery, 77 
nerves, 159 
Suhscapularis muscle, 34 
Sulci of brain, 129 ' 

Sulcus, longitudinal, of the liver, 188 
spiralis, 225 
transverse, 188 

SuperficiaJis cervicalis artery, 07 
vol^ artery, 79 
Supinator radii brevis, 38 
longus, 37 

lupi^orbital artery, 75 
nerve, 141 
renal capsule, 190 
plexus, 170 
scapular artery, 66 
nerve, 159 
spinatus muscle, 34 
trochlear nerve, 141 
nsponsory ligament of tho lens, 237 
of tho liver, 195 
of the penis, 213 
lympathetic neivo in tho abdomen, 
175 

in the head, 171 
in tho neck, 172 



IXDEX, 



Sympathetic nerve in the pehis, 17(i 
in the thorax, 174 
Symphysis pubis, 11 
Synarthrosis, 5 

Tajnia hippocampi, 134 
semicircularis, 135 
Tarsal artery, 93 

cartilages, 2‘2S 

Tarso-metatarsal articulations, 23 
Teeth, 177 
Tegmentum, 125 
Temporal aponeurosis, 27 
artery, 72 

aeep, 72 
middle, 72 
superficial, 72 
fascia, 27 
nauscle, 27 
nerves, deep, 144 

superficial, 144 
vein, 10 i 

Temporo-facial nerve, 150 
malar nerve, 142 
maxillary a^culation, s 
sphenoidal lobe, 130 
Tendo Achillis, 58 

palpebrarum, 228 
Tendon of quadriceps extensor, 51 
Tensor palati muscle, 31 
tarsi, 25 
tympani, 224 
Vagin® femoris, 50 
Tentorium cerebelli, 187 
Teres major muscle, 35 
minor, 34 
Testes, 215 

Thalamus opticus, 12t5 
Thebesian foramina, 198 
valve, 109 
Third nerve, 139 
ventricle, 123 
Thoracic duct, 110 

ganglia, 174 
acromial artery, 77 

alar „ 77 

long „ 77 

superior „ 77 

Thymus body, 208 
Thyro-arytsenoid articulation, 203 
ligaments, 203 
Thyro-arytsenoideus muscle, 31 
epiglottidean ligament, 203 
hyoid membrane, 203 
muscle, 29 
nerve, 154 

Thyroid artery, inferior, (33 
lowest, 83 


; Thyroid artery, superior, (ii* 
axis, 33 
body, 20S 
cartilage, 2(tl 

I plexus of veins, 104 

vein, inferior, 104 
vein, middle, 102 
superior, 102 

• Tibia! artery, anterior, 95 

' posterior, 9 t! 

nerve, anterior. 171 

' posterior, 170 

I veins, anterior, lOl' 
posterior, 108 
' Tibialis antieus muscle, 53 
posticus „ 54 

' Tibio-tarsal articulation, 21 
Tongue, 177 

muscles of, 30, 178 
Tonsil, 179 

! Tonsillitie artery, 70 
1 Torcular Herophili, 99 
j Trabecul® came®, 199 
‘ Trachea, 204 

Trachelo-mastoid muscle, 42 
Tragus, 221 
Transverse colon, 183 

fissure of the cerebrum, 
133 

of the liver, lfc8 
ligament of the aceta- 
bulum, 18 
of the atlas, 7 
of the fingers, 
17 

of the knee, 20 
of the meta- 
carpus, 17 
of the meta- 
tarsus, 23 
of the toes, 23 
perineal artery, 89 
sinus, 99 

tarsal articulation, 23 
1 Transversalis abdominis muscle, 44 
cervicalis artery, 67 
colli muscle, 42 
faciei artery, 72 
Transversus linguae, 17S 
pedis, 56 
perinsei, 48 
Trapezius muscle, 40 
Trapezoid ligament, 33 
'1 riangular cartilage of the nose, 219 
fibro-cartilage of wrist, 15 
ligament of urethra, 46 
surface of bladder, 211 
Triangularis stemi muscle, 45 


17 
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Triceps extensor cubiti, :J5 
Ti'icuspid valve, 101> 

Trigeminal nerve, 140 
Trigonum vesicje, 211 
Trochlear nerve, infra, 140 
supra, 140 

Tube of the eoclilea, 225 
Tuber cinereum, 127 
Tubercle of Rolando, IIS 
Tubuli sominiferi, 215 
Tunica albuginea testis, 215 
Ruyschiaua, 231 
vaginalis, 215 
vasculosa testis, 215 
Turbinate bones, 21 ti 
Twelfth intercostal nerve, 103 
Tympimic artery, 72, 74 
Tympanum, 222 

Ulnar artery, 80 
nerve, IGl 
veins, 102 

cutaneous anterior, 102 
posterior, 102 

Ureter, 210 
Urethra, female, 217 

orifice of, 217 
male, interior, 213 
Uterine arteries, S8 

plexus of nerves, 170 
veins and sinuses, 100 
Uterus, 217 

interior of, 218 
ligaments of, 218 
connections of, 217 
Utricle of the ear, 220 
Uveairidis, 282 
Uvula cerebelli, 12S 
palati, 178 

Vagina, connections, 217 
Va^nal arteries, 88 
plexus, 170 
veins, 109 
Vagus nerve, 152 
nucleus, 121 
Vallecula, 122 
Valve, Eustachian, 19!) 
of caecum, 125 
mitral, 200 
semilunar, 199 
of Thebesius, 199 
tricuspid, 199 
of Vieussens, 120 
Valvulm conniventes, 185 
Vas deferens, 215 
Vasa brevia, ISS 

eflereatia testis, 215 


I Vasa rote testis, 215 
I vortieosa, 231 
I Vascular coat of eye, 230 
Vastus extcriius muscle, 50 
internus muscle, 50 
Vein, alveolar, 100 
angular, 100 
ascending cervical, 102 
lumbar, 105 
pharyngeal, 102 
auricular posterior, 101 
axillary, 103 
azygos, large, 105 
small, 105 
superior, 105 
basilic, 102 
br-achial, 103 
bronchial, left, 105 
right, 105 
cardiac, anterior, 10(5 
great, 100 
small, 106 
cava, inferior, 106 
superior, 104 
cephalic, 103 
cerebellar, 98 
cerebral, 98 
choroid, 08 
ciliary, anterior, W 
posterior, 99 
circumflex iliac, 108, 109 
coronary of the heart, 106 

of the stomach, 1U7 
of the corpus striatum, 98 
deep cervical, 102 
dorsal of the penis, 109 
dorsi-spinal, 105 
emissary, 98 
epigastric, deep, 109 

superficial, 108 

faciil, 99 
femoral, 109 
frontal, 100 
of Galen, 98 
gastro-epiploic, 108 
hsemorrhoidal, 109 
hepatic, 106 
iliac, common, 1 10 
extorniil, 109 
intormil, 109 
infra-orbital, 100 
innominate, 103 
intercostal, 105 

superior, left, 104 
right, 104 

jugular, anterior, 101 
external, 101 
internal, loft, loi 



